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Automotive MCUs
> . VoltReg,—40to
C8051F500 64kB 50 4kB 40 CAN20,LIN20, SPl, UART,[2C 4 6 0.5% 12-bit, 32-ch,200ksps ~ — Y v 2 o s QFP48 - C8051F500DK
C8051F501 64kB 50 4kB 40 SPI, UART, I2C 4 6 10% 12-bit, 32-ch, 200ksps ~ — vy oy 2 VOUReg 4010 orpgg — C8051F500DK
C8051F502 64kB 50 4KkB 25 CAN2.0,LIN20, SPI, UART,I2C 4 6 0.5% 12-bit, 25-ch., 200 ksps — y y 2 Vo ngg%“ow QFP32 — C8051F500DK
C8051F503 64kB 50 4kB 25 SPI, UART, 12C 4 6 10% 12-bit, 25-ch,200ksps ~ — vy oy 2 VOtReg 4010 opp3p — C8051F500DK
C8051F504 32kB 50 4kB 40 CAN2.0,LIN2.0, SPI,UART,12C 4 6 0.5% 12-bit, 32-ch., 200 ksps — Y Yy 2 VO"'}gg"%“Oto QFP48 — C8051F500DK
C8051F505 32kB 50 4kB 40 SPI. UART, 12C 4 6 10% 12-bit, 32-ch,200ksps ~ — v oy 2 VOURES H010 orpgg — C8051F500DK
C8051F506 32kB 50 4kB 25 CAN2.0,LIN2.0,SPl, UART.12C 4 6 0.5% 12-bit, 25-ch., 200ksps ~ — vy oy 2 VOtReg 400 opp3p — C8051F500DK
C8051F507 32kB 50 4kB 25 SPI, UART, 12C 4 6 10% 12-bit, 25-ch, 200 ksps ~ — Y v 2 Vo'tﬁgg%“om QFP32 — C8051F500DK
C8051F520A 8kB 25 256 6 LIN 2.1, SPI, UART 3 3 05% 12-bit, 6ch., 200ksps — Y vy 1 V°'“§§g~oe4°t° DFN10 — C8051F530DK
C8051F521A 8kB 25 256 6 SPI, UART 3 3 05% 12-bit, 6¢h., 200ksps — Y Y 1 VO"TE%%‘WO DFN10 — C8051F530DK
C8051F523A 4kB 25 256 6 LIN 2.1, SPI, UART 3 3 05% 12-bit, 6ch., 200ksps — v oy 1 VOtReg 4010 pengg — C8051F530DK
C8051F524A 4kB 25 256 6 SPI, UART 3 3 05% 12-bit, 6ch., 200ksps — vy oy g VoltReg 2010 peyyg —_ C8051F530DK
C8051F526A 2kB 25 256 6 LIN 2.1, SPI, UART 3 3 05% 12-bit, 6ch., 200ksps — v oy 1 VOIReg 4010 pengg — C8051F530DK
C8051F527A 2kB 25 256 6 SPI, UART 3 3 05% 12-bit, 6ch., 200ksps — Y vy 1 Vo"'}gg%“o“’ DFN10 — C8051F530DK
C8051F530A 8kB 25 256 16 LIN 2.1, SPI, UART 3 3 05% 12-bit, 16ch., 200ksps — v oy g VoltReg 3010 rs50p2g — C8051F530DK
C8051F531A 8kB 25 256 16 SPI, UART 3 3 05% 12-bit, 16ch., 200ksps — Y vy 1 V°'“§§g~o;:4°t° QFN20 — C8051F530DK
C8051F533A 4kB 25 256 16 LIN 2.1, SPI, UART 3 3 05% 12-bit, 16ch., 200ksps — v oy g VoltReg 2010 oenzg —_ C8051F530DK
C8051F534A 4kB 25 256 16 SPI, UART 3 3 05% 12-bit, 16ch., 200ksps — v oy 1 VOReg 4010 oenzo — C8051F530DK
C8051F536A 2kB 25 256 16 LIN 2.1, SPI, UART 3 3 05% 12-bit, 16ch., 200ksps — v oy g VoltReg 2010 oenzo — C8051F530DK
C8051F537A 2kB 25 256 16 SPI, UART 3 3 05% 12-bit, 16ch., 200ksps — Y Y 1 VO"TE%%‘WO QFN20 — C8051F530DK
Interface MCUs
CP2102 1kB — 1kB — UART to USB Bridge —_— Y — — — — — Voltage Reg. QFN28 — CP2102EK
Voltage Reg.,
CP2103 1kB — 1kB 4 UART to USB Bridge —— v — — — — —  RS485, QFN28 — CP2103EK
Split Vppio
Low-Voltage/Low-Power MCUs
smaRTClock; QFN32/
C8051F920 64 kB 25 4kB 24 UART, EMIS, 12C, 2 SPI 4 6 2% 10-bit, 23ch., 300 ksps — Y Y 2 upto23touch LQFP32 — C8051F930DK
sense inputs
smaRTClock;
C8051F921 64kB 25 4kB 16 UART, EMIS, I2C, 2 SPI 4 6 2% 10-bit, 15ch., 300 ksps - Y Y 2 upto23touch QFN24 - C8051F930DK
sense inputs
smaRTClock; QFN32/
C8051F930 32kB 25 4kB 24 UART, EMIS, 12C, 2 SPI 4 6 2% 10-bit, 23ch., 300 ksps — Y Y 2 upto23touch LOFP32 — C8051F930DK

sense inputs
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smaRTClock;
CBO51F931 32kB 25 4kB 16 UART, EMIS, 12C, 2 SPI 4 6 2% 10-bit, 15ch., 300 ksps - Y Y 2 upto23touch QFN24 — CB8O51F930DK
sense InpUtS
One Time Programmable EPROM-Based MCUs
C8051T600 8kB 25 256 8 UART, I2C 3 3 2% 10-bit, 8ch., 500 ksps — Y — 1 VREG e F300  C8051T600DK
C8051T601 8kB 25 256 8 UART, I2C 3 3 2% — — — 1 VREG QML F301  CBO51T600DK
C8051T602 4kB 25 256 8 UART, I2C 3 3 2% 10-bit, 8ch., 500 ksps — Y — 1 VREG e F302  C8051T600DK
C8051T603 4kB 25 256 8 UART, 12C 3 3 2% — — - — 1 VREG QML P03 CB051T600DK
C8051T604 2kB 25 256 8 UART, I2C 3 3 2% 10-bit, 8ch., 500 ksps —_ Y — 1 VREG ey F304  C8051T600DK
C8051T605 2kB 25 256 8 UART, 12C 3 3 2% — — — — 1 VREG QNI P30 C8051T600DK
C8051T610 16KkB 25 1280 29 2C. SPI. UART 4 5 2% 10-bit, 2Lch., 500 ksps - Y Y 2 VREG LOFP32  F310  C8051T610DK
CB051T61l 16kB 25 1280 25 2C. SPI. UART 7 5 2% 10-bit, 21ch, 500 ksps — Y — 2 VREG QFNZ8 F3IL  C8051T610DK
CB051T612 8KB 25 1280 29 2C, SPI, UART 7 5 2% 10-bit, 21ch., 500 ksps — Y — 2 VREG LOFP32  F312 _ C8051T610DK
CB051T613 8KB 25 1280 25 2C. SPI. UART 7 5 2% 10-bit, 21ch,, 500 ksps = Y — 2 VREG QFNZ8 F313  CBO5IT610DK
C8051T614 8KB 25 1280 29 2C. SPI. UART 7 5 2% - - — VREG LQFP32  F314  C8051T610DK
CB051T615 8KkB 25 1280 25 2C. SPI. UART 7 5 2% - — — VREG QFNZ8 F315  CBO51T610DK
CB051T616 16KB 25 1280 21 2C, SPI, UART 7 5 2% 10-bit, 17ch,, 500 ksps = Y — 2 VREG QFN24 F316  CB051T610DK
C8051T617 16KkB 25 1280 21 2C. SPI. UART 7 5 2% - - — VREG QFN24 F317  C805LT610DK
CB051T630 8kB 25 768 17 2C. SPI. UART 2 3 +2% 10-bit, 6ch, 500ksps 10-bitich Y Y 1  VREG, LFO _ QFN20 F330  CBO51T630DK
CB051T631 8KB 25 768 17 2C. SPI. UART 7 3 2% - — — — 1 VREGLFO OQFN20 F331  CBO51T630DK
CB051T632 4KkB 25 768 17 2C. SPI. UART 7 3 2% 10-bi, 16ch, 500 ksps 10-bitich Y Y 1 VREG, LFO _ QFN20 F332  CBO51T630DK
C8051T633 4KkB 25 768 17 2C. SPI. UART 7 3 2% - - — — 1 VREGLFO QFN20 F333  C8051T630DK
C8051T634 2kB 25 768 17 2C. SPI. UART 2 3 2% 10-bit, 16ch, 500 ksps 10-bitich Y T 1  VREG, LFO _ QFN20 F334  CBO51T630DK
CB051T635 2kB 25 768 17 2C, SPI, UART 7 3 2% - - — — 1 VREG LFO _ QFN20 F335  CBO51T630DK
Precision Mixed-Signal MCUs

CB051F000 32KkB 20 256 32 UART, 12C. SPI 4 5 %20% 12-bi, 8ch, 100 ksps 12-bit, 2ch. Y Y 2 - TQFP64 — CB051FO05DK
CBO51F001 32kB 20 256 16 UART, I2C. SPI 2 5 %20% 12-bit, 8ch, 100ksps 12-bit 2ch. Y Y 2 - TQFP4s — CBO51FO05DK
CBO51F002 32KkB 20 256 8 UART, 12C. SPI 7 5 %20% 12-bit, 4ch, 100 ksps 12-bit 2ch. Y Y 1 - LQFP32 — CB051FO05DK
CB051F005 32kB 25 2304 32 UART, I2C. SPI 7 5 %20% 12-bi, 8ch, 100 ksps 12-bit, 2ch. Y Y 2 - TQFP64 — CB051FO05DK
CB051F006 32KkB 25 2304 16 UART, I2C. SPI 4 5 %20% 12-bi, 8ch, 100 ksps 12-bit, 2ch. Y Y 2 - TQFP4S — CB051FO05DK
CBO51F007 32kB 25 2304 8 UART, 12C. SPI 2 5 %20% 12-bit, 4ch, 100 ksps 12-bit 2ch. Y Y 1 - LQFP32 — CBO51FO05DK
CBO51F010 32kB 20 256 32 UART, I2C, SPI 7 5 20% 10-bit, Bch, 100 ksps 120, 2ch. Y Y 2 - TQFP64 — CB051FO05DK
CB051FOLL  32kB 20 256 16 UART, I2C. SPI 7 5 %20% 10-bi, 8ch, 100 ksps 12-bit, 2ch. Y Y 2 - TQFP4S — CB051FO05DK
CB051F012 32kB 20 256 8 UART, I2C. SPI 2 5 %20% 10-bit, 4ch, 100 ksps 12-bi 2ch. Y Y 1 - LOFP32 — CBO51FO05DK
CBO51F015  32kB 25 2304 32 UART, 12C. SPI 7 5 %20% 10-bit, 8ch, 100 ksps 12-bit 2ch. Y Y 2 - TQFP64 — CB051FO05DK
CB051F016 32kB 25 2304 16 UART, I2C, SPI 7 5 20% 10-bit, Bch, 100 ksps 120, 2ch. Y Y 2 - TQFP4S — CB051FO05DK
CB051F017 32KB 25 2304 8 UART, I2C. SPI 4 5 %20% 10-bi, 4ch, 100 ksps 12-bit 2ch. Y Y 1 - LQFP32 — CB051FO05DK
CB051F018 16kB 25 1280 32 UART, 12C. SPI 2 5 %20% 10-bit, 8ch., 100 ksps - Y Y 2 - TQFP64 — CBO51FO05DK
CB051F019 16kB 25 1280 16 UART, I2C, SPI 7 5 20% 10-bit, 8ch,, 100 ksps — Y v 2 - TQFP48 — CBO51FO05DK

apIno 10)99]9S }oNpo.d
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C8051F020 64 kB 25 4352 64 2 UARTS, I2C, SPI 5 5 *20% 12-bit, 8ch., 100 ksps 12-bit,2ch. Y Y 2 — TQFP100 —_ C8051F020DK
C8051F021 64 kB 25 4352 32 2 UARTS, I2C, SPI 5 5 +20% 12-bit, 8ch., 100 ksps 12-bit,2ch. Y Y 2 — TQFP64 — C8051F020DK
C8051F022 64 kB 25 4352 64 2 UARTS, I2C, SPI 5 5 +20% 10-bit, 8ch., 100 ksps 12-bit,2ch. Y Y 2 — TQFP100 — C8051F020DK
C8051F023 64 kB 25 4352 32 2 UARTs, I2C, SPI 5 5 +20% 10-bit, 8ch., 100 ksps  12-bit,2ch. Y Y 2 — TQFP64 —_ C8051F020DK
C8051F040 64 kB 25 4352 64 CAN2.0B, 2 UARTSs, 12C, SPI 5 6 #2% 12-bit, 13ch., 100 ksps 12-bit,2ch. Y Y 3 +60 VPGA  TQFP100 — C8051F040DK
C8051F041 64 kB 25 4352 32 CAN2.0B, 2 UARTS, I2C, SPI 5 6 #2% 12-bit, 13ch., 100 ksps 12-bit,2ch. Y Y 3 +60 V PGA TQFP64 — C8051F040DK
C8051F042 64 kB 25 4352 64 CAN2.0B, 2 UARTS, I°C, SPI 5 6 #2% 10-bit, 13ch., 100 ksps 12-bit,2ch. Y Y 3 +60 VPGA  TQFP100 — C8051F040DK
C8051F043 64 kB 25 4352 32 CAN2.0B, 2 UARTSs, I2C, SPI 5 6 #2% 10-bit, 13ch., 100 ksps 12-bit,2ch. Y Y 3 60V PGA TQFP64 — C8051F040DK
C8051F044 64 kB 25 4352 64 CAN2.0B, 2 UARTSs, I2C, SPI 5 6 *2% 10-bit, 13ch., 100 ksps — Y Y 3 +60 VPGA  TQFP100 — C8051F040DK
C8051F045 64 kB 25 4352 32 CAN2.0B, 2 UARTs, I°C, SPI 5 6 #2% 10-bit, 13ch., 100 ksps — Y Y 3 +60 V PGA TQFP64 — C8051F040DK
C8051F046 32 kB 25 4352 64 CAN2.0B, 2 UARTs, I2C, SPI 5 6 #2% 10-bit, 13ch., 100 ksps — Y Y 3 +60 VPGA  TQFP100 — C8051F040DK
C8051F047 32 kB 25 4352 32 CAN2.0B, 2 UARTs, I2C, SPI 5 6 #2% 10-bit, 13ch., 100 ksps — Y Y 3 +60 V PGA TQFP64 —_ C8051F040DK
C8051F060 64 kB 25 4352 59 CAN2.0B, 2 UARTSs, I2C, SPI 5 6 £2% 16-bit, 2ch., 1 Msps  12-bit,2ch. 'Y Y 3 DMA TQFP100 — C8051F060DK
C8051F061 64 kB 25 4352 24 CAN2.0B, 2 UARTS, I°C, SPI 5 6 2% 16-bit, 2ch., 1 Msps ~ 12-bit,2ch. 'Y Y 3 DMA TQFP64 — C8051F060DK
C8051F062 64kB 25 4352 59 CAN2.0B, 2 UARTs, I2C, SPI 5 6 #2% 16-bit, 2ch., 1 Msps ~ 12-bit,2ch. 'Y Y 3 DMA TQFP100 - C8051F060DK
C8051F063 64 kB 25 4352 24 CAN2.0B, 2 UARTSs, 12C, SPI 5 6 2% 16-bit, 2ch., 1 Msps ~ 12-bit,2ch. 'Y Y 3 DMA TQFP64 — C8051F060DK
C8051F064 64 kB 25 4352 59 2 UARTs, I2C, SPI 5 6 *£2% 16-bit, 2ch., 1 Msps — — Y 3 DMA TQFP100 — C8051F060DK
C8051F065 64 kB 25 4352 24 2 UARTs, I2C, SPI 5 6 2% 16-bit, 2ch., 1 Msps — — Y 3 DMA TQFP64 — C8051F060DK
C8051F066 32 kB 25 4352 59 2 UARTS, I2C, SPI 5 6 2% 16-bit, 2ch., 1 Msps — — Y 3 DMA TQFP100 —_ C8051F060DK
C8051F067 32 kB 25 4352 24 2 UARTS, I2C, SPI 5 6 2% 16-bit, 2ch., 1 Msps — — Y 3 DMA TQFP64 — C8051F060DK
C8051F120 128kB 100 8448 64 2 UARTS, I2C, SPI 5 6 #2%  12-bit, 8ch., 100 ksps 12-bit,2ch. Y Y 2 16x16 MAC  TQFP100 — C8051F120DK
C8051F121 128kB 100 8448 32 2 UARTs, I2C, SPI 5 6 #2%  12-bit, 8ch., 100 ksps 12-bit,2ch. Y Y 2 16x16 MAC TQFP64 —_ C8051F120DK
C8051F122 128kB 100 8448 64 2 UARTS, I2C, SPI 5 6 *2%  10-bit, 8ch., 100 ksps 12-bit,2ch. Y Y 2 16x16 MAC  TQFP100 — C8051F120DK
C8051F123 128kB 100 8448 32 2 UARTSs, I2C, SPI 5 6 #2%  10-bit, 8ch., 100 ksps 12-bit,2ch. Y Y 2 16x16 MAC TQFP64 — C8051F120DK
C8051F124 128kB 50 8448 64 2 UARTS, I2C, SPI 5 6 #2%  12-bit, 8ch., 100 ksps 12-bit,2ch. Y Y 2 — TQFP100 — C8051F120DK
C8051F125 128kB 50 8448 32 2 UARTS, I2C, SPI 5 6 #2%  12-bit, 8ch,, 100 ksps 12-bit,2ch. Y Y 2 — TQFP64 —_ C8051F120DK
C8051F126 128kB 50 8448 64 2 UARTS, I2C, SPI 5 6 *2%  10-bit, 8ch., 100 ksps 12-bit,2ch. Y Y 2 — TQFP100 — C8051F120DK
C8051F127 128kB 50 8448 32 2 UARTS, I2C, SPI 5 6 #2%  10-bit, 8ch., 100 ksps 12-bit,2ch. Y Y 2 — TQFP64 — C8051F120DK
C8051F130 128kB 100 8448 64 2 UARTs, I2C, SPI 5 6 *2%  10-bit, 8ch., 100 ksps — Y Y 2 16x16 MAC  TQFP100 — C8051F120DK
C8051F131 128kB 100 8448 32 2 UARTS, I2C, SPI 5 6 *2%  10-bit, 8ch., 100 ksps — Y Y 2 16x16 MAC TQFP64 —_ C8051F120DK
C8051F132 64kB 100 8448 64 2 UARTS, I2C, SPI 5 6 *2%  10-bit, 8ch., 100 ksps — Y Y 2 16x16 MAC  TQFP100 — C8051F120DK
C8051F133 64kB 100 8448 32 2 UARTS, I2C, SPI 5 6 #2%  10-bit, 8ch., 100 ksps — Y Y 2 16x16 MAC TQFP64 — C8051F120DK
C8051F350 8 kB 50 768 17 UART, I2C, SPI 4 3 2% 24-bit, 8ch., 1 ksps 8-bit,2ch. Y — 1 — LQFP32 —_ C8051F350DK
C8051F351 8 kB 50 768 17 UART, I2C, SPI 4 3 2% 24-bit, 8ch., 1 ksps 8-bit,2ch. Y — 1 — QFN28 — C8051F350DK
C8051F352 8 kB 50 768 17 UART, I12C, SPI 4 3 2% 16-bit, 8ch., 1 ksps 8-bit,2ch. Y — 1 — LQFP32 — C8051F350DK
C8051F353 8 kB 50 768 17 UART, I2C, SPI 4 3 2% 16-bit, 8ch., 1 ksps 8-bit,2ch. Y — 1 — QFN28 — C8051F350DK
Small Form Factor MCUs

C8051F206 8 kB 25 1280 32 UART, SPI 3 — *20% 12-bit, 32ch., 100 ksps — —_ — 2 — TQFP48 — C8051F206DK
C8051F220 8 kB 25 256 32 UART, SPI 3 — *20%  8-bit, 32ch., 100 ksps — - — 2 — TQFP48 — C8051F226DK
C8051F221 8 kB 25 256 22 UART, SPI 3 — +20% 8-hit, 32ch., 100 ksps — —_ — 2 — LQFP32 — C8051F226DK
C8051F226 8 kB 25 1280 32 UART, SPI 3 — *20%  8-bit, 32ch., 100 ksps — - — 2 — TQFP48 — C8051F226DK
C8051F230 8 kB 25 256 32 UART, SPI 3 — *20% — — —_ — 2 — TQFP48 — C8051F226DK
C8051F231 8 kB 25 256 22 UART, SPI 3 — +20% — — - — 2 — LQFP32 — C8051F226DK
C8051F236 8 kB 25 1280 32 UART, SPI 3 — *20% — — —_ — 2 — TQFP48 — C8051F226DK
C8051F300 8 kB 25 256 8 UART, I2C 3 3 £2% 8-bit, 8ch., 500 ksps — Yy — 1 — QFN11 T600 C8051F300DK
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C8051F301 8 kB 25 256 8 UART, I2C 3 3 £2% — — — — 1 — QFN11 T601 C8051F300DK
C8051F302 8 kB 25 256 8 UART, I2C 3 3 *20%  8-bit, 8ch., 500 ksps — Yy — 1 — QFN11 T602 C8051F300DK
C8051F303 8 kB 25 256 8 UART, I2C 3 3 x20% — — — — 1 — QFN11 T603 C8051F300DK
C8051F304 4 kB 25 256 8 UART, I2C 3 3 x20% — — — — 1 — QFN11 T604 C8051F300DK
C8051F305 2kB 25 256 8 UART, I2C 3 3 x220% — — — — 1 — QFN11 T605 C8051F300DK
C8051F310 16 kB 25 1280 29 12C, SPI, UART 4 5 +2% 10-bit, 21ch., 200 ksps — Y — 2 — LQFP32 T610 C8051F310DK
C8051F311 16 kB 25 1280 25 12C, SPI, UART 4 5 +2% 10-bit, 17ch., 200 ksps — Y — 2 — QFN28 T611 C8051F310DK
C8051F312 8 kB 25 1280 29 12C, SPI, UART 4 5 +2% 10-bit, 21ch., 200 ksps — Y — 2 — LQFP32 T612 C8051F310DK
C8051F313 8 kB 25 1280 25 12C, SPI, UART 4 5 +2% 10-bit, 17ch., 200 ksps — Y — 2 — QFN28 T613 C8051F310DK
C8051F314 8 kB 25 1280 29 12C, SPI, UART 4 5 2% — — Y — 2 — LQFP32 T614 C8051F310DK
C8051F315 8 kB 25 1280 25 12C, SPI, UART 4 5 2% — — Y — 2 — QFN28 T615 C8051F310DK
C8051F316 16 kB 25 1280 32 12C, SPI, UART 4 5 +2% 10-bit, 16ch., 200 ksps — Y — 2 — QFN24 T616 C8051F310DK
C8051F317 16 kB 25 1280 21 12C, SPI, UART 4 5 2% — — Y — 2 — QFN24 T617 C8051F310DK
C8051F330 8 kB 25 768 17 12C, SPI, UART 4 3 +2% 10-bit, 16ch., 200 ksps 10-bit, 1ch. 'Y Y 1 — QFN20 T630 C8051F330DK
C8051F330D 8kB 25 768 17 12C, SPI, UART 4 3 2% 10-bit, 16ch., 200 ksps  10-bit, 1ch. 'Y Y 1 — PDIP20 —_ C8051F330DK
C8051F331 8 kB 25 768 17 12C, SPI, UART 4 3 2% — — — — 1 — QFN20 T631 C8051F330DK
C8051F332 4 kB 25 768 17 12C, SPI, UART 4 3 +2% 10-bit, 16ch., 200 ksps — Y Y 1 — QFN20 T632 C8051F330DK
C8051F333 4 kB 25 768 17 12C, SPI, UART 4 3 2% — — - — 1 — QFN20 T633 C8051F330DK
C8051F334 2kB 25 768 17 12C, SPI, UART 4 3 +2% 10-bit, 16ch., 200 ksps — Y Y 1 — QFN20 T634 C8051F330DK
C8051F335 2kB 25 768 17 12C, SPI, UART 4 3 2% — — — — 1 — QFN20 T635 C8051F330DK
C8051F336 16 kB 25 768 17 12C, SPI, UART 4 3 +2% 10-bit, 16ch., 200 ksps  10-bit, 1ch. — — 1 LFO QFN20 — C8051F336DK
C8051F337 16 kB 25 768 17 12C, SPI, UART 4 3 2% — — — — 1 LFO QFN20 —_ C8051F336DK
C8051F338 16 kB 25 768 21 12C, SPI, UART 4 3 2% 10-bit, 16ch., 200 ksps  10-bit, 1ch. — — 1 LFO QFN24 — C8051F336DK
C8051F339 16 kB 25 768 21 12C, SPI, UART 4 3 2% — — — — 1 LFO QFN24 — C8051F336DK
C8051F360 32kB 100 1kB 39 12C, SPI, UART 4 3 +2% 10-bit, 16ch., 200 ksps 10-bit,2ch. Y Y 2 16x16 MAC TQFP48 — C8051F360DK
C8051F361 32kB 100 1kB 27 12C, SPI, UART 4 3 2% 10-bit, 16ch., 200 ksps  10-bit,2ch. 'Y Y 2 16x16 MAC LQFP32 —_ C8051F360DK
C8051F362 32kB 100 1kB 24 12C, SPI, UART 4 3 2% 10-bit, 16ch., 200 ksps  10-bit,2ch. Y Y 2 16x16 MAC QFN28 — C8051F360DK
C8051F363 32kB 100 1kB 39 12C, SPI, UART 4 3 2% — — - — 2 16x16 MAC TQFP48 — C8051F360DK
C8051F364 32kB 100 1kB 27 12C, SPI, UART 4 3 2% — — - — 2 16x16 MAC LQFP32 — C8051F360DK
C8051F365 32kB 100 1kB 24 12C, SPI, UART 4 3 2% — — - — 2 16x16 MAC QFN28 —_ C8051F360DK
C8051F366 32 kB 50 1kB 29 12C, SPI, UART 4 3 2% 10-bit, 16ch., 200 ksps — Y Y 2 16x16 MAC LQFP32 — C8051F360DK
C8051F367 32 kB 50 1kB 25 12C, SPI, UART 4 3 +2% 10-bit, 16ch., 200 ksps — Y Y 2 16x16 MAC QFN28 — C8051F360DK
C8051F368 16 kB 50 1kB 29 12C, SPI, UART 4 3 +2% 10-bit, 16ch., 200 ksps — Y Y 2 16x16 MAC LQFP32 —_ C8051F360DK
C8051F369 16 kB 50 1kB 25 12C, SPI, UART 4 3 2% 10-bit, 16ch., 200 ksps — Y Y 2 16x16 MAC QFN28 — C8051F360DK
C8051F410 32kB 50 2304 24 12C, SPI, UART 4 6 2% 12-bit, 24ch., 200 ksps 12-bit,2ch. Y Y 2 VREG,RTC LQFP32 — C8051F410DK
C8051F411 32 kB 50 2304 20 12C, SPI, UART 4 6 2% 12-bit, 20ch., 200 ksps  12-bit,2ch. Y Y 2 VREG,RTC QFN28 — C8051F410DK
C8051F412 16 kB 50 1280 24 12C, SPI, UART 4 6 2% 12-bit, 24ch., 200 ksps  12-bit,2ch. 'Y Y 2 VREG,RTC LQFP32 —_ C8051F410DK
C8051F413 16 kB 50 1280 20 12C, SPI, UART 4 6 2% 12-bit, 20ch., 200 ksps 12-bit,2ch. Y Y 2 VREG,RTC QFN28 — C8051F410DK
USB MCUs

C8051F320 16 kB 25 2304 25 USB 2.0, UART, I°C, SPI 4 5 *1.5% 10-bit, 17ch., 200 ksps — Y Y 2 — LQFP32 — C8051F320DK
C8051F321 16 kB 25 2304 21 USB 2.0, UART, I2C, SPI 4 5 *1.5% 10-bit, 13ch., 200 ksps — Y Y 2 — QFN28 — C8051F320DK
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Separate I/0

C8051F326 16 kB 25 1536 15 USB 2.0, UART 2 — #15% — — — — — “Supply Pin QFN28 — C8051F326DK
C8051F327 16 kB 25 1536 15 USB 2.0, UART 2 — *15% — — _- = — — QFN28 — C8051F326DK
C8051F340 64kB 48 5376 40 USB 2.0, 2 x UART, I2C, SPI 4 5 *1.5% 10-bit, 17ch., 200 ksps —_ Y Y 2 —_ TQFP48 - C8051F340DK
C8051F341 32kB 48 3328 40 USB 2.0, 2 x UART, I2C, SPI 4 5 *1.5% 10-bit, 17ch., 200 ksps — Y Y 2 — TQFP48 — C8051F340DK
C8051F342 64 kB 48 5376 25 USB 2.0, UART, I2C, SPI 4 5 *1.5% 10-bit, 17ch., 200 ksps — Y Y 2 — LQFP32 — C8051F340DK
C8051F343  32kB 48 3328 25 USB 2.0, UART, I2C, SPI 4 5 *1.5% 10-bit, 17ch., 200 ksps — Y Y 2 — LQFP32 — C8051F340DK
C8051F344 64 kB 25 5376 40 USB 2.0, 2 x UART, I2C, SPI 4 5 *1.5% 10-bit, 17ch., 200 ksps — Y Y 2 — TQFP48 —_ C8051F340DK
C8051F345 32kB 25 3328 40 USB 2.0, 2 x UART, I2C, SPI 4 5 *1.5% 10-bit, 17ch., 200 ksps — Y Y 2 — TQFP48 — C8051F340DK
C8051F346 64 kB 25 5376 25 USB 2.0, UART, I2C, SPI 4 5 *1.5% 10-bit, 17ch., 200 ksps — Y Y 2 — LQFP32 — C8051F340DK
C8051F347  32kB 25 3328 25 USB 2.0, UART, I2C, SPI 4 5 *1.5% 10-bit, 17ch., 200 ksps — Y Y 2 — LQFP32 — C8051F340DK

New "C8051F348 32kB 25 256 40 SMBus, SPI, UARTO, UART1 4 5 x1.5% — — — — 2 \Volt.Reg. EMIF  QFP48 — C8051F340DK
New ~C8051F349 32kB 25 256 25 SMBus, SPI, UARTO 4 5 1.5% — — - — 2 Volt. Reg. QFP32 — C8051F340DK
New CB8051F34A 64 kB 48 5376 25 USB 2.0, 2x UART, 12C, SPI 4 5 *1.5% 10-bit, 17ch., 200 ksps — 1 2 — LQFP32 — C8051F340DK
New C8051F34B 32 kB 48 3328 25 USB 2.0, 2x UART, I2C, SPI 4 5 *1.5% 10-bit, 17ch., 200 ksps — 1 1 2 — LQFP32 — C8051F340DK

Parallel Host

Interface MCUs (Ethernet)
Pre-Programmed

Temp.

Part Number Flash Parallel Host Inteface Interface Speed Auto-Negotiation MAC Address RAM Size Range Transceiver Package Eval Kit Dev Kit
CP2200  8kB 8-bit non-multiplexed EMIF 30 Mbps Y Y 2 kB TX & 4 kB RX buffer :rfde;""ctgvi'& —40t0 +85 Included  TQFP48 CP2201EK ETHERNETDK
CP2201  8kB  8-bit multiplexed EMIF 25 Mbps Y Y 2 kB TX & 4 kB RX buffer Cgr‘&bg‘c‘iﬁ,i't';‘k —40t0+85 Included  QFN28 CP2201EK ETHERNETDK

Package Sizes
16 mm .
| 1 | 9 mm | ;
il r 9 mm mm 5mm
16 mm ” ) [ f——f (— 4mn|1 Imm
mm : : — e I —]
9 mm ;._— 9 mm ;:::E o =] _

, i - ' W W o0 [ [so0 I e TE T3mm
TQFP100 TQFP64 TQFP48 LQFP32 SOIC14 TSSOP20 QFN28 QFN24/20 QFN11/10
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500

50 MIPS, 64 kB Flash, 12-Bit ADC, 48-Pin Automotive MCU

SILICON LABS

Analog Peripherals
12-Bit ADC, 5 V input signal; up to 32 external inputs

+1 LSB INL; guaranteed monotonic

Programmable throughput up to 200 ksps

Data-dependent windowed
Programmable gain maximi

interrupt generator
zes input signal span

Built-in Temperature Sensor (£3 °C)

Twi

o Comparators

Precision Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On

-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-

system debug (no emulator

required)

Provides breakpoints, single stepping, watch-points

Inspect/modify memory, registers, and stack

Superior performance to emulation systems using ICE-chips,

target pods, and sockets

Multiple power saving sleep and shutdown modes

Temperature Range: —40 to +125 °C
Operating Voltage: 1.8 to 5.25V

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions

in 1 or 2 system clocks
- Up to 50 MIPS throughput

Memory

- 64 kB Flash; in-system programmable; flexible security fea-

tures

- 4352 bytes data RAM (256 + 4 kB)

CAN 2.0B

- 32 message objects

LIN 2.1

- Master or slave operation using dedicated hardware

Digital Peripherals

- Up to 40 digital I/O; all are 5 V push-pull

- Hardware I2C, SPI™, and UART serial ports available concur-

rently

- Programmable 16-bit counter array with 6 capture/compare

modules

- 4 general-purpose 16-bit counter/timers

- External Memory Interface (EMIF)

Clock Sources

- Internal programmable 0.5% oscillator: up to 50 MHz
- External oscillator: Crystal, RC, C, or CMOS Clock

Ordering Part Numbers
- CB8051F500-IM, 48-Pin QFN (RoHS-compliant), 7x7 mm?2

- C8051F500-I0. 48-Pin OFP (RoHS-compliant), 9x9 mm?

CIP-51 8051 —P{ Port I/O Configuration 2
Controller Core — -
Digital Peripherals
64 kB Flash Program
T DARTO Port 0
C2CK/RST [X] Debug / - Drivers
Programming Timers 0,
c2p X Hardware 256 Byte RAM 1,2,3
> | 6 channel
4 kB XRAM Priority v 1
LIN 2.0 Decoder [
VREGIN [X] Voltage Regulator CAN 208 Port 1
(LDO) Drivers
SPI
vDD X e
GND Xq
SFR Crossbar Control U2 |
Bus
System Clock Setup External Memory Interface
XTAL1 XTAL2 Port 2
le— Anal Perioh I Drivers
Internal Oscillator | [ External Oscillator nalog Feripherals
=
Clock Multiplier Reference |\ per
| VDD 6, o VREF Port 3
VT VDD Drivers
VREF
] PO -P3
Temp
Sensor £ 2 |
GND —
[—>
[—>
CPO, CPOA i] Port 4
VDDA [X Comparator 0 Drivers
GNDA [XI le—>|
$ CP1, CP1A :]
Comparator 1

P vio

X Po.0
Xl Po.1
Xl P0.2
X P0.3
X Po.4
X P05
X Po.6/
X Po.7

X P10
X P11
X P1.2
X P13
X P14
X P15
X P16
X P17

X P2.0
X P2.1
X p2.2
X p2.3
X P2.4
X P25
X P2.6
X p2.7

X P3.0
X P3.1
X P3.2
X P3.3
X P3.4
X P35
X P3.6
X p3.7

X P4.0
X P4a.1
Xl Pa.2
X P43
X P44
X P45
X P46

X pa7
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SILICON LABS

501

50 MIPS, 64 kB Flash, 12-Bit ADC, 48-Pin Automotive MCU

Analog Peripherals
12-Bit ADC, 5V input signal; up to 32 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps

- Data-dependent windowed interrupt generator

- Programmable gain maximizes input signal span

Built-in Temperature Sensor (3 °C)

Two Comparators

Precision Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

- Multiple power saving sleep and shutdown modes

Temperature Range: —40 to +125 °C

Operating Voltage: 1.8 to 5.25V
Development Kit: C8051F500DK

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 50 MIPS throughput

Memory
- 64 kB Flash; in-system programmable; flexible security features

- 4352 bytes data RAM (256 + 4 kB)

Digital Peripherals

- Up to 40 digital I/O; all are 5 V push-pull

- Hardware I12C, SPI™, and UART serial ports available concur-
rently

- Programmable 16-bit counter array with 6 capture/compare
modules

- 4 general-purpose 16-bit counter/timers

- External Memory Interface (EMIF)

Clock Sources

- Internal programmable +0.5% oscillator: up to 50 MHz

- External oscillator: Crystal, RC, C, or CMOS Clock

Ordering Part Numbers

- C8051F501-IM, 48-Pin QFN (RoHS-compliant), 7x7 mm?

- CB8051F501-1Q, 48-Pin QFP (RoHS-compliant), 9x9 mm?2

Power On
Reset

Reset
C2CK/RST [X] Debug /

Programming
Hardware

CIP-51 8051
Controller Core

64 kB Flash Program
Memory

256 Byte RAM

4 kB XRAM

c2p X—

Voltage Regulator

VREGIN [X] (LDO)

vDD [X] |
GND IZ@

System Clock Setup
XTALL XTAL2

Internal Oscillator

(0.5%) External Oscillator

v
| Clock Multiplier |
]

SFR
Bus

I_ZI vio

X P0.0
X Po.1
X Po.2
X P0.3
X P0.4
X Po.5
X Po.6/
X Po.7

X P1.0
X P11
X p1.2
X P13
X p1.4
X P15
X P16
X p1.7

X p2.0
X p2.1
X p2.2
X P23
X p2.4
X P25
X P26
X p2.7

X P3.0
X P3.1
X P3.2
X P3.3
X P3.4
X P35
X P3.6
X p3.7

X Pa.0

12

_.|

Port I/O Configuration [

Digital Peripherals

Timers 0,
1,2,3

N Port 0
Drivers

Priority
Crossbar
Decoder

6 channel
PCA/WDT

Port 1

Pl -
S Drivers

12C

| 2|

| Crossbar Control

| External Memory Interface |

Port 2
Drivers

Analog Peripherals
Reference VREE

VDD o, o VREF

v 1

L] Port 3
Drivers

VDD
VREF
PO - P3

Temp
Sensor

GND

200ksps
ADC

XCZ>»

X pa.1

VDDA [X

X p4.2

Port 4 X P43

CPO, CPOA <I
Comparator 0

Drivers X P4.4

GNDA [X]

<

X Pas
X P4.6
X pa.7

CP1, CP1A <I
Comparator 1

Automotive
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502

50 MIPS, 64 kB Flash, 12-Bit ADC, 32-Pin Automotive MCU

SILICON LABS

Analog Peripherals

12-Bit ADC, 5 V input signal; up to 24 external inputs -

- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps -

- Data-dependent windowed interrupt generator

- Programmable gain maximizes input signal span -

Built-in Temperature Sensor (3 °C)

Two Comparators -

Precision Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack )
- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

- Multiple power saving sleep and shutdown modes

Temperature Range: —40 to +125 °C

Operating Voltage: 1.8 to 5.25V -
Development Kit: C8051F500DK -

High-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks
Up to 50 MIPS throughput

Memory

64 kB Flash; in-system programmable; flexible security fea-
tures
4352 bytes data RAM (256 + 4 kB)

CAN 2.0B

32 message objects

LIN 2.1

Master or slave operation using dedicated hardware

Digital Peripherals

Up to 24 digital I/O; all are 5 V push-pull

Hardware 12C, SPI™, and UART serial ports available concur-
rently

Programmable 16-bit counter array with 6 capture/compare
modules

4 general-purpose 16-bit counter/timers

External Memory Interface (EMIF)

Clock Sources

Internal programmable +0.5% oscillator: up to 50 MHz
External oscillator: Crystal, RC, C, or CMOS Clock

Ordering Part Numbers

C8051F502-IM, 32-Pin QFN (RoHS-compliant), 5x5 mm?
C8051F502-1Q, 32-Pin QFP (RoHS-compliant), 9x9 mm?

—_ X vio
CIP-51 8051 —>[ Port I/0 Configuration ¥ =
P0.0
Controller Core — -
Digital Peripherals
64 kB Flash Program
Debug / N [UARTO J o ono
C2CK/RST [X} ebug / - Drivers
Programming Timers 0,
c2p X Hardware 256 Byte RAM 1,2,3
> | 6 channel
4 kB XRAM Priority v 1
[IN 2.0 Decoder 1
VREGIN [X] Vo"ag:_gg?“'a‘o’ CAN 2.08 || Port1
Drivers
SPI
VoD X 12C
GND [X]
‘%7 SFR Crossbar Control |
Bus
System Clock Setup External Memory Interface
XTALL XTAL2 Port 2
Lyl
le— Anal Perioh | Drivers
. nalo eripherals
Internal Oscillator || External Oscillator 9 P
Clock Multiplier Reference |\, ppp
| VDD o) o VREF
——
VDD
VREF
PO-P2
Temp
Sensor
GND
CPO, CPOA j
VDDA [X] Comparator 0
GNDA
& $ CP1, CP1A i]
Comparator 1

14
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SILICON LABS

503

50 MIPS, 64 kB Flash, 12-Bit ADC, 32-Pin Automotive MCU

Analog Peripherals
12-Bit ADC, 5 V input signal; up to 24 external inputs

+1 LSB INL; guaranteed monotonic
Programmable throughput up to 200 ksps
Data-dependent windowed interrupt generator
Programmable gain maximizes input signal span

Built-in Temperature Sensor (3 °C)
Two Comparators

Precision Internal Voltage Reference
Vpp Monitor/Brown-out Detector
On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

Provides breakpoints, single stepping, watch-points
Inspect/modify memory, registers, and stack

Superior performance to emulation systems using ICE-chips,
target pods, and sockets

Multiple power saving sleep and shutdown modes

Temperature Range: —40 to +125 °C
Operating Voltage: 1.8 to 5.25V
Development Kit: C8051F500DK

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions

in 1 or 2 system clocks
- Up to 50 MIPS throughput

Memory

- 64 kB Flash; in-system programmable; flexible security fea-
tures

- 4352 bytes data RAM (256 + 4 kB)

Digital Peripherals

- Up to 24 digital I/O; all are 5 V push-pull

- Hardware I12C, SPI™, and UART serial ports available
concurrently

- Programmable 16-bit counter array with 6 capture/compare
modules

- 4 general-purpose 16-bit counter/timers

- External Memory Interface (EMIF)

Clock Sources

- Internal programmable +0.5% oscillator: up to 50 MHz

- External oscillator: Crystal, RC, C, or CMOS Clock
Ordering Part Numbers

- CB8051F503-IM, 32-Pin QFN (RoHS-compliant), 5x5 mm?
- CB8051F503-1Q, 32-Pin QFP (RoHS-compliant), 9x9 mm?

I—ZI VIO
Power On CIP-51 8051 —>| Port I/0 Configuration [ v 5 Poo
Reset :
Controller Core — -
— Digital Peripherals X P01
64 kB Flash Program % P0.2
Memor! [ Port 0 P0.3
C2CK/RST [X Debug / y UARTO Drivers < Po.s
Programming I P0l5
c2p X—> Hardware | 256 Byte RAM | Timers 0, <l Po.6/
l, 2’ 3 [ Z .
| - P0.7
4 kB XRAM Priority P |
6 channel . Crossbar L[] X P1.0
PCA/WDT Decoder % P1.1
P1.2
Voltage Regulator Port 1 P1.3
VREGIN [X] (LDO) SPI port 1 % PL3
P1.5
vDD [X | 12¢ % P1.6
GND IZ@ X P1.7
SFR | Crossbar Control | L2 | Xl P2.0
Bus Exti M Interf: Z P2:1
System Clock Setup [ External Memory Interface | X P22
XTALL XTAL2 Port 2 Xl 2.3
i : " Analog Peripherals brivers P24
Internal Oscillator External Oscillator g p X P25
(£0.5%) X P2.6
: : P72
| Clock Multiplier | Reference |\,nep
|
| VDD o, o VREF
—_— | —
VDD
) VREF
12-bit
=
200ksps P0-P2
ADC Temp
Sensor
GND
CPO, CPOA <]
VDDA [X] » Comparator 0
GNDA [X >
CP1, CP1A :]
$ Comparator 1
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504 -
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50 MIPS, 32 kB Flash, 12-Bit ADC, 48-Pin Automotive MCU

SILICON LARS
Analog Peripherals High-Speed 8051 uC Core
12-Bit ADC, 5 V input signal; up to 32 external inputs - Pipelined instruction architecture; executes 70% of instructions
- 1 LSB INL; guaranteed monotonic in 1 or 2 system clocks
- Programmable throughput up to 200 ksps - Up to 50 MIPS throughput
- Data-dependent windowed interrupt generator Memory
- Programmable gain maximizes input signal span - 32 kB Flash; in-system programmable; flexible security fea-
Built-in Temperature Sensor (3 °C) tures
Two Comparators - 4352 bytes data RAM (256 + 4 kB)
Precision Internal Voltage Reference
Vpp Monitor/Brown-out Detector CAN 2.0B
On-Chip Debug - 32 message objects
- On-chip debug circuitry facilitates full speed, non-intrusive in- LIN 2.1

system debug (no emulator required)
- Provides breakpoints, single stepping, watch-points

- Master or slave operation using dedicated hardware

Digital Peripherals

- Inspect/modify memory, registers, and stack Up to 40 digital 1/O: all are 5 V/ push-pull

- Superior performance to emulation systems using ICE-chips,

- Hardware I2C, SPI™, and UART serial ports available
target pods, and sockets

. . concurrently
- Multiple power saving sleep and shutdown modes . .
- Programmable 16-bit counter array with 6 capture/compare
Temperature Range: —-40 to +125 °C modules
Operating Voltage: 1.8 to 5.25V - 4 general-purpose 16-bit counter/timers
Development Kit: C8051F500DK - External Memory Interface (EMIF)

Clock Sources
- Internal programmable +0.5% oscillator: up to 50 MHz

- External oscillator: Crystal, RC, C, or CMOS Clock
Ordering Part Numbers

- CB8051F504-IM, 48-Pin QFN (RoHS-compliant), 7x7 mm?
- CB8051F504-1Q, 48-Pin QFP (RoHS-compliant), 9x9 mm?2

<] vio

Power On CIP-51 8051 —>| Port I/0 Configuration ¥ 51 Po.0

Reset B

Controller Core Digital Peripherals X PO.1

32 kB Flash Program UARTO % P0.2

e fe> Port 0 P0.3

C2CK/RST [X] Debug / Memory : ™! Drivers 2 roa
Programming Timers 0, = P0l5
c20 K| Hardware 256 Byte RAM 1,2,3 < polsl
. X P0.7

4 kB XRAM ™ Priority T 1

Crossbar X P1.0

) Decoder [~ % Ei;

VREGIN [X] Voltage Regulator CAN 2.08 L] Port1 X P13
(LDO) o Drivers X P1.4

VDD S X P15
12C % P1.6

GND [X] P1.7
@ SFR | Crossbar Control | v ] <l p2.0

Bus = i o X p2.1

System Clock Setup | xternal Memory Interface | < p2.2

XTAL1 XTAL2 Port 2 )< p2.3

|| Drivers X p2.4

5 -
Analog Peripheral

Internal Oscillator || External Oscillator alog Feripherals % Egg

=

Clock Multiplier Reference |\ per 2 P30

X P3.1

| x| P3.2

VDD o\ o VREF L,| Port3 X P3.3

VDD Drivers X P3.4

VREF X P3.5

PO-P3 X P3.6

Temp ] P3.7

Sensor v 1 _

GND Xl P4.0

X P4.1

CPO, CPOA > Paz

- \ <] Port 4 X P4.3

VDDA X Comparator 0 Drivers E P4.4

GNDA X
x N cpLcPiA 1 b
Comparator 1 E P4.7
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SILICON LABS

505

50 MIPS, 32 kB Flash, 12-Bit ADC, 48-Pin Automotive MCU

Analog Peripherals
12-Bit ADC, 5 V input signal; up to 32 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps

- Data-dependent windowed interrupt generator

- Programmable gain maximizes input signal span

Built-in Temperature Sensor (3 °C)

Two Comparators

Precision Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

- Multiple power saving sleep and shutdown modes

Temperature Range: —-40 to +125 °C
Operating Voltage: 1.8 to 5.25V
Development Kit: C8051F500DK

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 50 MIPS throughput

Memory

- 32 kB Flash; in-system programmable; flexible security fea-
tures

- 4352 bytes data RAM (256 + 4 kB)

Digital Peripherals

- Up to 40 digital I/O; all are 5 V push-pull

- Hardware I12C, SPI™, and UART serial ports available concur-
rently

- Programmable 16-bit counter array with 6 capture/compare
modules

- 4 general-purpose 16-bit counter/timers

- External Memory Interface (EMIF)

Clock Sources

- Internal programmable +0.5% oscillator: up to 50 MHz

- External oscillator: Crystal, RC, C, or CMOS Clock
Ordering Part Numbers

- CB8051F505-IM, 48-Pin QFN (RoHS-compliant), 7x7 mm?
- CB8051F505-1Q, 48-Pin QFP (RoHS-compliant), 9x9 mm?

Power On
Reset

Reset
C2CK/RST [X] Debug /

Programming
Hardware

CIP-51 8051
Controller Core

32 kB Flash Program
Memory 1

c2p X—>| 256 Byte RAM

4 kB XRAM

Voltage Regulator

VREGIN [X (LDO)

vDD [X |

GND X@

SFR
Bus

System Clock Setup
XTALL XTAL2

Internal Oscillator
(+0.5%)
¥ ¥

| Clock Multiplier |
|

External Oscillator

I—Z vio

Port I/0 Configuration [ v

X Po.0

X Po.1
X Po.2

Digital Peripherals
X Po.3
X P0.4

UARTO
X Po.5

Timers 0, | X Po.6
1,2,3 z
P0.7

X Pi1.0
T X P1.1
X p1.2
Port 1 X P1.3
Drivers X P1.4
12C X P1.5
X Pi1.6
X P1.7

X p2.0
X p2.1
X p2.2

Port 0
Drivers

Priority v |
Crossbar
Decoder

6 channel
PCA/WDT

SPI

[ Crossbar Control | 2|

| External Memory Interface |

Port 2

X p2.3

VDDA [X

GNDA [X

<

Drivers X P2.4
X P25
X P2.6

X p2.7

X P3.0
X p3.1
X P3.2
Port 3 X P3.3
VDD Drivers X P3.4
VREF X P3.5
PO-P3 X P3.6

Temp X p3.7
Sensor K28 |

GND X P4.0
X pa.1
X Pa.2
<M<]
Comparator 0
CP1, CP1A :]
Comparator 1

Analog Peripherals
Voltage
2|

VDD o, o VREF
«—

12-bit
200ksps
ADC

Port 4
Drivers

X P43
X pa.a
X P45
X Pa.6
X pa.7
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506

50 MIPS, 32 kB Flash, 12-Bit ADC, 32-Pin Automotive MCU

SILICON LABS

Analog Peripherals
12-Bit ADC, 5 V input signal; up to 24 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps

- Data-dependent windowed interrupt generator

- Programmable gain maximizes input signal span
Built-in Temperature Sensor (+3 °C)

Two Comparators

Precision Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

- Multiple power saving sleep and shutdown modes

Temperature Range: —40 to +125 °C

Operating Voltage: 1.8 to 5.25V
Development Kit: C8051F500DK

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 50 MIPS throughput

Memory

- 32 kB Flash; in-system programmable; flexible security fea-
tures

- 4352 bytes data RAM (256 + 4 kB)

CAN 2.0B

- 32 message objects
LIN 2.1

- Master or slave operation using dedicated hardware

Digital Peripherals

- Up to 24 digital I/O; all are 5 V push-pull

- Hardware I12C, SPI™, and UART serial ports available concur-
rently

- Programmable 16-bit counter array with 6 capture/compare
modules

- 4 general-purpose 16-bit counter/timers

- External Memory Interface (EMIF)

Clock Sources

- Internal programmable +0.5% oscillator: up to 50 MHz

- External oscillator: Crystal, RC, C, or CMOS Clock

Ordering Part Numbers

- CB8051F506-IM, 32-Pin QFN (RoHS-compliant), 5x5 mm?

- CB8051F506-1Q, 32-Pin QFP (RoHS-compliant), 9x9 mm?

[—Z VIO
Power On CIP-51 8051 —>| Port I/0 Configuration ¥ 51 Po.o
Reset PO.
Controller Core — -
Digital Peripherals g P0.1
32 kB Flash Program P0.2
<] LART Port 0 X P03
C2CK/RST [X] Debug / - Drivers 3 Poa
Programming Timers 0, = P0-5
c2p X—> Hardware 256 Byte RAM 1,2,3 & oo
X Po.7
4 kB XRAM e Priority 7T
Crossbar X P1.0
LIN 2.0 Decoder % si;
VREGIN [X] Voltage Regulator CAN 2.08 Port 1 < P13
(LDO) B Drivers X P1.4
vDD [X s X P15
12C X P1.6
GND |Z—<|7 X P17
SFR | Crossbar Control | v 1 5 p2.0
Bus External M Interf X P21
System Clock Setup [[External Memory Interface | <l 2.2
XTALL XTfLZ Port 2 < P23
Drivers X P2.4
—t . .
Analog Peripherals
Internal Oscillator || External Oscillator 9 p g P25
P2.6
o re?
Clock Multiplier Reference |\, ppp
| VDD o, o VREF
— %\
VDD
A [<— VREF
g M le— P0 - P2
u
Temp
X Sensor
GND
CPO, CPOA :I
VDDA [X] Comparator 0
GNDA [X]
é CP1, CP1A :I
Comparator 1
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SILICON LABS

507

50 MIPS, 32 kB Flash, 12-Bit ADC, 32-Pin Automotive MCU

Analog Peripherals
12-Bit ADC, 5 V input signal; up to 24 external inputs

+1 LSB INL; guaranteed monotonic
Programmable throughput up to 200 ksps
Data-dependent windowed interrupt generator
Programmable gain maximizes input signal span

Built-in Temperature Sensor (+3 °C)
Two Comparators

Precision Internal Voltage Reference
Vpp Monitor/Brown-out Detector
On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

Provides breakpoints, single stepping, watch-points
Inspect/modify memory, registers, and stack

Superior performance to emulation systems using ICE-chips,
target pods, and sockets

Multiple power saving sleep and shutdown modes

Temperature Range: —40 to +125 °C
Operating Voltage: 1.8 to 5.25V
Development Kit: C8051F500DK

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 50 MIPS throughput

Memory

- 32 kB Flash; in-system programmable; flexible security fea-
tures

- 4352 bytes data RAM (256 + 4 kB)

Digital Peripherals

- Up to 24 digital I/O; all are 5 V push-pull

- Hardware I12C, SPI™, and UART serial ports available concur-
rently

- Programmable 16-bit counter array with 6 capture/compare
modules

- 4 general-purpose 16-bit counter/timers

- External Memory Interface (EMIF)

Clock Sources

- Internal programmable +0.5% oscillator: up to 50 MHz

- External oscillator: Crystal, RC, C, or CMOS Clock

Ordering Part Numbers

- CB8051F507-IM, 32-Pin QFN (RoHS-compliant), 5x5 mm?2

- C8051F507-1Q, 32-Pin QFP (RoHS-compliant), 9x9 mm?

I—Z vio
Power On CIP-51 8051 ->| Port I/0 Configuration [ v 5 poo
Reset .
Controller Core — -
o Digital Peripherals Xl PO.1
32 kB Flash Program % P0.2
le— Port 0 P0.3
C2CK/RST [X] Debug / Memory UARTO oo S s
Programming = PO‘5
c2D X—> Hardware 256 Byte RAM Timers 0, 2 roe
L L h23 . Xl Po.7
4 kB XRAM Priority v
6 channel Crossbar | | | X P1.0
PCAWDT Decoder % P11
P1.2
VREGIN [X] Voltag(iggg);ulator <5 Port 1 X P13
Drivers X P1.4
P1.5
VDD [X] | 12¢ % P1.6
GND [X X P17
% SFR | Crossbar Control | v 1 5 P2.0
Bus Exty IM Interf 4 P2-l
System Clock Setup [ External Memory Interface | S po2
XTALL XTAL2 Port 2 X p2.3
- Analog Peripheral privers X P2
Internal Oscillator External Oscillator alog Peripnerals X p2.5
(20.5%) X P2.6
: : e
| Clock Multiplier | Reference [\ pep
|
VDD o, o VREF
o
VDD
. VREF
12-bit
=
200ksps PO -P2
ADC Temp
Sensor
GND
.MQ
VDDA [X > Comparator 0
GNDA [X] -
CP1, CP1A :]
$ Comparator 1
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520A

25 MIPS, 8 kB Flash, 12-Bit ADC, 10-Pin Automotive MCU

SILICON LABS

Analog Peripherals
12-Bit ADC, 5V input signal; up to 6 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps
- Data-dependent windowed interrupt generator
- Programmable gain maximizes input signal span

Built-in Temperature Sensor (+3 °C)

Programmable Comparator

Precision Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

Temperature Range: —40 to +125 °C

Supply Voltage: 1.8 to 5.25V
- Typical operating current:7 mA at 25 MHz at 5.0 V

- Multiple power saving sleep and shutdown modes
Development Kit: C8051F530ADK

High-Speed 8051 uC Core
- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 8 kB Flash; in-system programmable; flexible security features
- 256 bytes data RAM

LIN 2.1

- Master or slave operation using dedicated hardware (not soft-
ware implementation with UART)

Digital Peripherals
- Upto six digital I/O; all are 5 V push-pull

- Programmable 16-bit counter array with three capture/compare
modules

- Three general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- High-precision internal programmable oscillator up to 25 MHz
- External oscillator: Crystal, RC, C, or Clock

Ordering Part Number
- CB8051F520A-IM, 10-Pin QFN (RoHS-compliant), 3x3 mm?2

» (GPIO) R P0.0
VREGIN (vDD) 8 p R Po.1
VREGOUT [ 0 SFR Bus c 0 X P0.2
5 0,1,2 o
X Po.4
Port 0 ‘g D 2 Pos
c2D Latch i :
1 I
— — LIN20 J«—>A v
RSTIC2CK R Reset l— 8 kB
Flash R
VDD
wor C
VDD
RIEC oExte”rnaI (o)
scillator Vrer —
&2 “Circut System 256 bytes |:|
Clock r RAM Reference Voltage
VREF
Precision e
Oscillator
+0.5% 5V ADC
200 ksps
(12-Bit)
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SILICON LABS

521A

25 MIPS, 8 kB Flash, 12-Bit ADC, 10-Pin Automotive MCU

Analog Peripherals

12-Bit ADC, 5 V input signal; up to 6 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps
- Data-dependent windowed interrupt generator
- Programmable gain maximizes input signal span

Built-in Temperature Sensor (3 °C)

Programmable Comparator

Precision Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

Temperature Range: —-40 to +125 °C

Supply Voltage: 1.8 to 5.25V
- Typical operating current:7 mA at 25 MHz at 5.0 V

- Multiple power saving sleep and shutdown modes

Development Kit: C8051F530ADK

High-Speed 8051 uC Core
- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 8 kB Flash; in-system programmable; flexible security features
- 256 bytes data RAM

Digital Peripherals

- Up to six digital I/O; all are 5 V push-pull

- Programmable 16-bit counter array with three capture/compare
modules

- Three general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- High-precision internal programmable oscillator up to 25 MHz
- External oscillator: Crystal, RC, C, or Clock

Ordering Part Number
- CB8051F521A-IM, 10-Pin QFN (RoHS-compliant), 3x3 mm?

» (GPIO) = P0.0
8 5 5 o
VREGOUT [ 0 SFR Bus c 0 X P0.2
eveETT1 R |[—> 8 o3
5 0,12 o
X Po.4
.| Port0 N g D 2 Pos
= 7| Latch “1 i
1 s |
A \
RSTIC2CK R Rustl_y, l— 8 kB
Flash R
VDD
wor C
VDD
XTALL Exti |
s Foi o L
< Circuit System 256 bytes
Clock r RAM Reference Voltage
L e
Precision
Oscillator
+0.5% 5V ADC
200 ksps
(12-Bit)
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523A

25 MIPS, 4 kB Flash, 12-Bit ADC, 10-Pin Automotive MCU

SILICON LABS

Analog Peripherals
12-Bit ADC, 5V input signal; up to 6 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps
- Data-dependent windowed interrupt generator
- Programmable gain maximizes input signal span

Built-in Temperature Sensor (+3 °C)

Programmable Comparator

Precision Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

Temperature Range: —40 to +125 °C

Supply Voltage: 1.8 to 5.25V
- Typical operating current:7 mA at 25 MHz at 5.0 V

- Multiple power saving sleep and shutdown modes

Development Kit: C8051F530ADK

High-Speed 8051 uC Core
- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4 kB Flash; in-system programmable; flexible security features
- 256 bytes data RAM

LIN 2.1

- Master or slave operation using dedicated hardware (not soft-
ware implementation with UART)

Digital Peripherals
- Upto six digital I/O; all are 5 V push-pull

- Programmable 16-bit counter array with three capture/compare
modules

- Three general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- High-precision internal programmable oscillator up to 25 MHz
- External oscillator: Crystal, RC, C, or Clock

Ordering Part Number
- CB8051F523A-IM, 10-Pin QFN (RoHS-compliant), 3x3 mm?

» (GPIO) ] X P00
VREGOUT 0 SFR Bus c 0 8 poz
GND &2 :l__ Timers R}« X P0.3
= 5 01,2 o
X Po.4
.| Porto 2 D 2 Pos
oD | Latch )
1 o |
— A v
RSTIC2CK [ Resel_, > 4 kB —>L INZ0 —
Flash R
VDD
wor C
VDD
XTALL Exte |
] St o L
< Circuit System 256 bytes
Clock r RAM Reference Voltage
e
Precision
Oscillator
+0.5% 5V ADC
200 ksps
(12-Bit)
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SILICON LABS

524A

25 MIPS, 4 kB Flash, 12-Bit ADC, 10-Pin Automotive MCU

Analog Peripherals

12-Bit ADC, 5 V input signal; up to 6 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps

- Data-dependent windowed interrupt generator

- Programmable gain maximizes input signal span

Built-in Temperature Sensor (3 °C)

Programmable Comparator

Precision Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,

target pods, and sockets

Temperature Range: —-40 to +125 °C

Supply Voltage: 1.8 to 5.25V
- Typical operating current:7 mA at 25 MHz at 5.0 V

- Multiple power saving sleep and shutdown modes
Development Kit: C8051F530ADK

» (GPIO)
VREGIN [X] Internal Regulator (vDD)
VREGOUT X

GND Eﬁ_

RST/C2CK[X

c20 Debug HW
Reset
>

VDD
wor

—| External
xTaL2| Oscillator
<«— Circuit

System
Clock

Precision
Oscillator
+0.5%

- 01 © O

O =00

High-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions

in 1 or 2 system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4 kB Flash; in-system programmable; flexible security features
- 256 bytes data RAM

Digital Peripherals

- Up to six digital I/O; all are 5 V push-pull

- Programmable 16-bit counter array with three capture/compare

modules

- Three general-purpose 16-bit counter/timers
- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- High-precision internal programmable oscillator up to 25 MHz

- External oscillator: Crystal, RC, C, or Clock

Ordering Part Number
- C8051F524A-IM, 10-Pin QFN (RoHS-compliant), 3x3 mm?

P

SFR Bus c 0
:
0,1,2 fo)

.| Port0 S D

7| Latch ’|s r
B

8 kB A v
Flash R

VDD
256 byt s -
ytes
RAM Reference Voltage
VREF

5V ADC
200 ksps
(12-Bit)

P0.4

P0.5
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526A

25 MIPS, 2 kB Flash, 12-Bit ADC, 10-Pin Automotive MCU

SILICON LABS

Analog Peripherals
12-Bit ADC, 5V input signal; up to 6 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps
- Data-dependent windowed interrupt generator
- Programmable gain maximizes input signal span

Built-in Temperature Sensor (+3 °C)

Programmable Comparator

Precision Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

Temperature Range: —40 to +125 °C

Supply Voltage: 1.8 to 5.25V
- Typical operating current:7 mA at 25 MHz at 5.0 V

- Multiple power saving sleep and shutdown modes

Development Kit: C8051F530ADK

High-Speed 8051 uC Core
- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 2 kB Flash; in-system programmable; flexible security features
- 256 bytes data RAM

LIN 2.1

- Master or slave operation using dedicated hardware (not soft-
ware implementation with UART)

Digital Peripherals
- Upto six digital I/O; all are 5 V push-pull

- Programmable 16-bit counter array with three capture/compare
modules

- Three general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- High-precision internal programmable oscillator up to 25 MHz
- External oscillator: Crystal, RC, C, or Clock

Ordering Part Number
- CB8051F526A-IM, 10-Pin QFN (RoHS-compliant), 3x3 mm?

> (GPIO) X P0.0
VREGIN (vDD) 8 p X Po.1
VREGOUT 0 SFR Bus c 0 R P02
cro & L Timers R« > X P0.3
- 5 0,1,2 o
X Po.4
.| Port0O : D 2 Pos
c2p 7| Latch “1 "
1 S
»{ LIN2.0 |e A \'
RST/C2CK % Reset > 2 kB L= T
Flash R
VDD
wor C
VDD
XTALY External T
X.K; Ocs_cilla_tor o b -
<+— Circuit System 256 bytes
[ =>
Clock r RAM Reference Voltage
: e
Precision
Oscillator
$0.5% 5V ADC
200 ksps
(12-Bit)
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SILICON LABS

S527A

25 MIPS, 2 kB Flash, 12-Bit ADC, 10-Pin Automotive MCU

Analog Peripherals
12-Bit ADC, 5 V input signal; up to 6 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps
- Data-dependent windowed interrupt generator
- Programmable gain maximizes input signal span

Built-in Temperature Sensor (+3 °C)

Programmable Comparator

Precision Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

Temperature Range: —-40 to +125 °C

Supply Voltage: 1.8 to 5.25V
- Typical operating current:7 mA at 25 MHz at 5.0 V

- Multiple power saving sleep and shutdown modes
Development Kit: C8051F530ADK

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 2 kB Flash; in-system programmable; flexible security features

- 256 bytes data RAM

Digital Peripherals

- Up to six digital I/O; all are 5 V push-pull

- Programmable 16-bit counter array with three capture/compare
modules

- Three general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- High-precision internal programmable oscillator up to 25 MHz
- External oscillator: Crystal, RC, C, or Clock

Ordering Part Number
- C8051F527A-IM, 10-Pin QFN (RoHS-compliant), 3x3 mm?

» (GPIO) X P0.0
VREGOUT 0 SFR Bus c 0 " oz
i S =
5 0,1,2 o
X Po.4
.| Port0 N g D 2 Pos
oD "] Latch ’
1 K
A \"
RSTIC2CKR Resel_y, | 2 kB
Flash R
VDD
wor C
VDD
XTALL Ext |
< Circuit System 256 bytes
Clock r RAM Reference Voltage
VREF
Precision e
Oscillator
+0.5% 5V ADC
200 ksps
(12-Bit)
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530A

25 MIPS, 8 kB Flash, 12-Bit ADC, 20-Pin Automotive MCU

SILICON LABS

Analog Peripherals

12-Bit ADC, 5V input signal; up to 16 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps
- Data-dependent windowed interrupt generator
- Programmable gain maximizes input signal span

Built-in Temperature Sensor (+3 °C)

Programmable Comparator

Precision Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

Temperature Range: —40 to +125 °C

Supply Voltage: 1.8 to 5.25V
- Typical operating current:7 mA at 25 MHz at 5.0 V

- Multiple power saving sleep and shutdown modes

Development Kit: C8051F530ADK

High-Speed 8051 uC Core
- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 8 kB Flash; in-system programmable; flexible security features
- 256 bytes data RAM

LIN 2.1

- Master or slave operation using dedicated hardware (not soft-
ware implementation with UART)

Digital Peripherals
- Up to 16 digital I/O; all are 5 V push-pull

- Programmable 16-bit counter array with three capture/compare
modules

- Three general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- High-precision internal programmable oscillator up to 25 MHz
- External oscillator: Crystal, RC, C, or Clock

Ordering Part Numbers

- C8051F530A-IT, 20-Pin TSSOP (RoHS-compliant), 6x6 mm?
- CB8051F530A-IM, 20-Pin QFN (RoHS-compliant), 4x4 mm?

» (GPIO) P UARTO > p X Po.0
8 e 0 2
VREGOUT & O SFR Bus c g :g.i
GND & :|_¥ Timers R D X PO:S
0,1,2 r X P06
5 (o) v = PO.7
. | Port0,1 ‘g —
| Latch —
1 = s| [P Rty
— [ [IN20 J———>A 1 :
RSTIC2CK R Reset [ => 8 kB R g :z
Flash - R p1.
D 2 prs
VDD .
VDD v = P17
XTAL]] CI)Extehrnal o —
2 S_CI a_tor Vrer —
&3 “Circuit System 256 bytes
Clock r RAM Reference Voltage
e
Precision
Oscillator
+0.5% 5V ADC
200 ksps
(12-Bit)
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SILICON LABS

531A

25 MIPS, 8 kB Flash, 12-Bit ADC, 20-Pin Automotive MCU

Analog Peripherals
12-Bit ADC, 5 V input signal; up to 16 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps
- Data-dependent windowed interrupt generator
- Programmable gain maximizes input signal span

Built-in Temperature Sensor (3 °C)
Programmable Comparator
Precision Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

Temperature Range: —-40 to +125 °C

Supply Voltage: 1.8 to 5.25V
- Typical operating current:7 mA at 25 MHz at 5.0 V

- Multiple power saving sleep and shutdown modes

Development Kit: C8051F530ADK

High-Speed 8051 uC Core
- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 8 kB Flash; in-system programmable; flexible security features
- 256 bytes data RAM

Digital Peripherals

- Up to 16 digital I/O; all are 5 V push-pull

- Programmable 16-bit counter array with three capture/compare
modules

- Three general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- High-precision internal programmable oscillator up to 25 MHz
- External oscillator: Crystal, RC, C, or Clock

Ordering Part Numbers

- CB8051F531A-IT, 20-Pin TSSOP (RoHS-compliant), 6x6 mm?
- CB8051F531A-IM, 20-Pin QFN (RoHS-compliant), 4x4 mm?

> (GPI0) UARTO ] P & P00
VREG.N ) 8 SPBus 0 5 ros
VREGOUT Xt SFR Bus PCA(3 ch.) X Po.3
onp 0 Cle "' b X P04
& :l_= Timers R X P0.5
0,1,2 r X P0.6
5 o v = PO.7
o | Port0,1 S —
7| Latch 7S N
A 1 X P11
— X P1.2
RSTIC2CK Rosel_, > gl:s?] R & P13
D X P14
VDD WDT C R P15
Monitor r X P1.6
VDD v = P17
XTALLl External o —
xtaLz| Oscillator Veer —
<— Circuit System 256 bytes
Clock [
oc r RAM Reference Voltage
Precision
Oscillator

+0.5%

5V ADC
200 ksps
(12-Bit)
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533A

25 MIPS, 4 kB Flash, 12-Bit ADC, 20-Pin Automotive MCU

SILICON LABS

Analog Peripherals
12-Bit ADC, 5V input signal; up to 16 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps
- Data-dependent windowed interrupt generator
- Programmable gain maximizes input signal span

Built-in Temperature Sensor (+3 °C)

Programmable Comparator

Precision Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

Temperature Range: —40 to +125 °C

Supply Voltage: 1.8 to 5.25V
- Typical operating current:7 mA at 25 MHz at 5.0 V

- Multiple power saving sleep and shutdown modes

Development Kit: C8051F530ADK

High-Speed 8051 uC Core
- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4 kB Flash; in-system programmable; flexible security features
- 256 bytes data RAM

LIN 2.1

- Master or slave operation using dedicated hardware (not soft-
ware implementation with UART)

Digital Peripherals
- Up to 16 digital I/O; all are 5 V push-pull

- Programmable 16-bit counter array with three capture/compare
modules

- Three general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- High-precision internal programmable oscillator up to 25 MHz
- External oscillator: Crystal, RC, C, or Clock

Ordering Part Numbers

- C8051F533A-IT, 20-Pin TSSOP (RoHS-compliant), 6x6 mm?
- CB8051F533A-IM, 20-Pin QFN (RoHS-compliant), 4x4 mm?

» (GPIO) »{ UARTO ] P X P0.0
VREGIN (voD) 8 0 g :g:;
VREGOUT [% 0 SFR Bus Cle > g :(o)j
“ S 5
5 of |ri—=
. | Port0,1 S —
c2p 1 Latch g P X P1.0
X P11
- vz A 1 .
RSTIC2CK = Reset > él:th R g ::-2
< = P14
D
VDD X P15
wor c r = ris
VDD v = P17
XTALY External o —
xrpuz) el 256 bytes s -
System
<=
Clock r RAM Reference Voltage
L e
Precision
Oscillator

+0.5% 5V ADC

200 ksps

(12-Bit)
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534A

25 MIPS, 4 kB Flash, 12-Bit ADC, 20-Pin Automotive MCU

Analog Peripherals
12-Bit ADC, 5 V input signal; up to 16 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps

- Data-dependent windowed interrupt generator

- Programmable gain maximizes input signal span

Built-in Temperature Sensor (3 °C)
Programmable Comparator
Precision Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-

system debug (no emulator required)
- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

Temperature Range: —-40 to +125 °C
Supply Voltage: 1.8 to 5.25V

- Typical operating current:7 mA at 25 MHz at 5.0 V

- Multiple power saving sleep and shutdown modes

Development Kit: C8051F530ADK

High-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions

in 1 or 2 system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4 kB Flash; in-system programmable; flexible security features

- 256 bytes data RAM

Digital Peripherals
- Up to 16 digital I/O; all are 5 V push-pull

- Programmable 16-bit counter array with three capture/compare

modules
- Three general-purpose 16-bit counter/timers
- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- High-precision internal programmable oscillator up to 25 MHz

- External oscillator: Crystal, RC, C, or Clock

Ordering Part Numbers

- CB8051F534A-IT, 20-Pin TSSOP (RoHS-compliant), 6x6 mm?

- CB8051F534A-IM, 20-Pin QFN (RoHS-compliant), 4x4 mm?

> (GPIO) ] P X P0.0
8 0 2
VREGOUT % 0 SFR Bus cle g :g.i
GND & :I_= Timers R D X P0:5
0,1,2 r X P0.6
5 (o) v = P07
[ Port0,1 : —
7| Latch i —
c2D Debug HW 1 < P1.0
‘—”—»-<—> 5 P 3 P10
p— Reset 4 kB ® P12
RST/C2CK R > > Flash R|< K P13
D X P14
VDD X P15
wor C : 5 o
VDD v ® P17
XTALL External (o) —
XTAL2 Oé_cilla_tor b L
<—| Circuit System 256 bytes
Clock r RAM Reference Voltage
e
Precision
Oscillator
+0.5% 5V ADC
200 ksps
(12-Bit)
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536A

25 MIPS, 2 kB Flash, 12-Bit ADC, 20-Pin Automotive MCU

SILICON LABS

Analog Peripherals

12-Bit ADC, 5V input signal; up to 16 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps
- Data-dependent windowed interrupt generator
- Programmable gain maximizes input signal span

Built-in Temperature Sensor (+3 °C)

Programmable Comparator

Precision Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

Temperature Range: —40 to +125 °C

Supply Voltage: 1.8 to 5.25V
- Typical operating current:7 mA at 25 MHz at 5.0 V

- Multiple power saving sleep and shutdown modes
Development Kit: C8051F530ADK

High-Speed 8051 uC Core
- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 2 kB Flash; in-system programmable; flexible security features
- 256 bytes data RAM

LIN 2.1

- Master or slave operation using dedicated hardware (not soft-
ware implementation with UART)

Digital Peripherals
- Up to 16 digital I/O; all are 5 V push-pull

- Programmable 16-bit counter array with three capture/compare
modules

- Three general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- High-precision internal programmable oscillator up to 25 MHz
- External oscillator: Crystal, RC, C, or Clock

Ordering Part Numbers

- CB8051F536A-IT, 20-Pin TSSOP (RoHS-compliant), 6x6 mm?
- CB8051F536A-IM, 20-Pin QFN (RoHS-compliant), 4x4 mm?

> GP0) [ ] P | ™ P00
8 0 e
VREGOUT [ 0 SFR Bus c g :g:i
N ’l |7 5 ro
= 012 r K P0.6
5 (o) v =X PO.7
. | Port0,1 N S —
| 1 EH e E R S
X P11
__ [ [IN20 J——{A 1 P12
RST/C2CK R Resel > Igl:sli R g P1.3
P X P14
D
VDD X P15
wor C : 2 e
VDD v X P17
RIEED) External o —
e e 256 bytes s -
System y
Clock r RAM Reference Voltage
REF
Precision e
Oscillator
+0.5% 5V ADC
200 ksps
(12-Bit)
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SILICON LABS

S537A

25 MIPS, 2 kB Flash, 12-Bit ADC, 20-Pin Automotive MCU

Analog Peripherals
12-Bit ADC, 5 V input signal; up to 16 external inputs
- 1 LSB INL; guaranteed monotonic

- Programmable throughput up to 200 ksps
- Data-dependent windowed interrupt generator
- Programmable gain maximizes input signal span

Built-in Temperature Sensor (3 °C)
Programmable Comparator
Precision Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

- Provides breakpoints, single stepping, watch-points

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips,
target pods, and sockets

Temperature Range: —-40 to +125 °C

Supply Voltage: 1.8 to 5.25V
- Typical operating current:7 mA at 25 MHz at 5.0 V

- Multiple power saving sleep and shutdown modes

Development Kit: C8051F530ADK

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 2 kB Flash; in-system programmable; flexible security features

- 256 bytes data RAM

Digital Peripherals

- Up to 16 digital I/O; all are 5 V push-pull

- Programmable 16-bit counter array with three capture/compare
modules

- Three general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- High-precision internal programmable oscillator up to 25 MHz
- External oscillator: Crystal, RC, C, or Clock

Ordering Part Numbers

- CB8051F537A-IT, 20-Pin TSSOP (RoHS-compliant), 6x6 mm?
- CB8051F537A-IM, 20-Pin QFN (RoHS-compliant), 4x4 mm?

» (GPIO) P B Po.o
8 0 5 o
VREGOUT X 0 SFR Bus cle g :3j
GND & :I_7 Timers R D X P05
01.2 r X P0.6
5 (0] v X PO.7
. | Port0,1 g —
> h .
€20 Debug HW |<€——— 1 Late X P1.0
- 2 l: X P11
RSTIC2CK R Resel > ;:5?1 R 2 s
D X P14
VDD X P15
C r 5 ris
VDD v K P17
XIALY External o —
xtaL2| Oscillator L
< Circuit System 256 bytes
Clock r RAM Reference Voltage
, e
Precision
Oscillator
+0.5% 5V ADC
200 ksps
(12-Bit)
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2102

USB to UART Bridge

M

LICON LABS

Description

- The CP2102 is a highly-integrated USB-to-UART bridge controller pro-
viding a simple solution for updating RS-232 designs to USB using a
minimum of components and PCB space. Offering Baud rates aliasing
and supporting additional data formats, the CP2102 is a pin-to-pin
upgrade from CP2101. The CP2102 also includes a USB 2.0 full-speed
function controller, USB transceiver, oscillator, EEPROM and asynchro-
nous serial data bus (UART) with full modem control signals in a com-
pact 5 x 5 mm QFN-28. No other external USB components are

required.

Example Applications
- Upgrade of RS-232 legacy devices to USB
- Cellular phone USB interface cable
- PDA USB interface cable

- USB to RS-232 serial adapter
Virtual Com Port Drivers

- Works with existing COM port applications
- Royalty-free distribution license
- Windows 98SE/2000/XP

- MAC 0S-9
- MAC 0OS-X
- Linux 2.40

Temperature Range: —40 to +85 °C

Features

USB Function Controller and Transceiver
- USB specification 2.0 compliant; full-speed (12 Mbps)
- Integrated 1024-byte EEPROM for custom Baud rates, vendor ID, etc.

- EEPROM security lock function

- User programmable custom Baud rates
- Integrated transceiver; no external resistors required
- Integrated clock; no external crystal required
- USB suspend states supported via SUSPEND pins
Asynchronous Serial Data Bus (UART)

- All handshaking and modem interface signals
- Data formats supported: 8, 7, 6, 5-bit; 1, 1.5, 2 Stop bits
- Parity: Odd, Even, Mark, Space, No Parity

- Baud rates: 300 bps to 1 Mbps

- 576-byte receive buffer; 640-byte transmit buffer
- Hardware and X-On/X-Off handshaking

- Event character support
Power-On Reset Circuit

Supply Voltage

- Self-powered: 3.0-3.6 V
- USB bus powered: 4.0-5.25V

Package

- 28-pin QFN (lead-free package)
Ordering Part Number

- CP2102-GM
CP2102 e

I Reom | N Voltage
L Regulator ReT 9 | e —— —
:I: ouT (to external circuitry:
- | SUSPEND 22 1 for USB suspend |
|
! I
X ) P~ 2 ! |
L I I
v 38 Mz 50— External RS-232 |
VBUS Oscillator xternal - |
USB L— orr 128 transceiveror |
CONNECTOR | UART circuitry |
VBUS [ ‘ N ey :

o UART
D-/— o le—> usB USB Function . ™o 2 : |
D+ j 4 o Transceiver Controller - =0 25 :
GND (—
! I
640B | 576B 24

il e | e | = :
L Buffer | Buffer cts |2 |

Note: The CP2102 is both pin-compatible and software-compatible with the CP2101 and features enhanced
functionality. Silicon Laboratories recommends the use of the CP2102 for new designs.
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. 2103

- USB to UART Bridge
SILICON LABS

Description Features
- The CP2103 is a highly-integrated USB-to-UART bridge controller pro- USB Function Controller and Transceiver
viding a simple solution for updating RS-232 or RS-485 designs to USB - USB specification 2.0 compliant; full-speed (12 Mbps)
using a minimum of components and PCB space. The CP2103 is a func- - Integrated 1024-byte EEPROM for custom Baud rates, vendor ID, etc.
tional upgrade to CP2101/2 with new features such as configurable I/O - Integrated transceiver; no external resistors required
levels (3.3 to 1.8 V) and four general purpose I/O signals for system sta- - Integrated clock; no external crystal required

tus and control. - USB suspend states supported via SUSPEND pins

Asynchronous Serial Data Bus (UART
It includes the standard USB 2.0 full-speed function controller, USB Y ( )

transceiver, oscillator, EEPROM and asynchronous serial data bus - Allhandshaking and modem mterfatl:e signals .
(UART) with full modem control signals in a compact 5 x 5 mm MLP-28 - Data formats supported: 8, 7, 6, 5-bit; 1, 1.5, 2 Stop bits
package. No other external USB components are required. - Parity: Odd, Even, Mark, Space, No Parity
Example Applications - Baud rates: 390 bps to 1 Mbps A

] - 576-byte receive buffer; 640-byte transmit buffer
- Upgrade of RS-232 legacy dev!ces to USB - Event character support; line break event support
- Upgrade of RS-485 legacy devices to USB - Four GPIO signals for status and control

- USB to RS-232 serial adapter - Configurable I/0 (3.3 to 1.8 V Vgy) using V| pin
Virtual Com Port Drivers - RS-485 mode with bus transceiver control

- Works with existing COM port applications Power-On Reset Circuit

- Royalty-free distribution license Supply Voltage

- Windows 98SE/2000/XP - Self-powered: 3.0-3.6 V

- MAC 0S-9 USB bus powered: 4.0-5.25V

- MAC 0S-X Package

- Linux 2.40 - 28-pin QFN (lead-free package)
USBXpress™ Direct Driver Support Ordering Part Numbers

Temperature Range: —40 to +85 °C - CP2103-GM

Fem | Crele oo 12|
External :—_L_S'I P01 & (to external circuitry

voltage supply | for status and

|

|
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=+ |

I —

|

connection 16
et 7 — “eros e

e sl Volage |
lm e ——— J Regulator |

]
|
]
]
|
]
1
]
1
[ R '
| :I: ouTt | (to external circuitry |
: — | aav @H_‘ for US)B suspend :
. states
s 8 voo \—‘>,— Suseenp L !
1
2™ GND = 1 I :
= 48 MHz | |
43@ Oscillator 1 bco |2 1
usB ——r | I
CONNECTOR l | External RS-232 :
) 1 osk |28 transceiver or

VBUS 4] - UART ferioy |
D- |2 I LB e UsB USB Function I e 25 | UART circuitry
D+ |2 3 ,D—+ Transceiver Controller o o | :

GND |4 — rxp
640B | 576B |
| L &4 | 1024B L 23 | 1

X RX RTS
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2200/1

Single-Chip Ethernet Controller

SILICON LABS

Description

The CP2200/1 is a single-chip Ethernet controller contain-
ing an integrated IEEE 802.3 Ethernet Media Access Con-
troller (MAC), a 10 BASE-T Physical Layer (PHY), and
8 kB of Non-Volatile Flash Memory available in a 28-pin
QFN (5x5 mm) or 48-pin TQFP package.

The CP2200/1 can add Ethernet connectivity to any micro-
controller or host processor with 11 or more Port I/O pins.
The 8-bit parallel interface bus supports both Intel and
Motorola bus formats in multiplexed and non-multiplexed
mode. The 28-pin QFN device supports multiplexed
addressing only. Mode select pins are used to configure
the bus interface mode.

The on-chip Flash memory may be used to store user con-
stants, web server content, or can be used as general pur-
pose non-volatile memory. The Flash is factory pre-
programmed with a unique 48-bit MAC address stored in
the last six memory locations. Having a uniqgue MAC
address stored in the CP2200/1 often removes the neces-
sary serialization step from the product manufacturing pro-
cess of most embedded systems.

Firmware Features

Software Support

- Royalty-free TCP/IP stack with device drivers

- TCP/IP Configuration Wizard

- Hardware diagnostic software and example code

Example Applications
- Remote sensing and monitoring

- Inventory management

- VolIP phone adapters

- Point-of-sale devices

- Network clocks

- Embedded web server

- Remote Ethernet-to-UART bridge
Temperature Range: —40 to +85 °C

Hardware Features
Ethernet Controller

- Integrated |IEEE 802.3 MAC and 10 BASE-T PHY

- Fully compatible with 100/1000 BASE-T networks

- Full/Half duplex with auto-negotiation

- Automatic polarity detection and correction
Automatic retransmission on collision
Automatic padding and CRC generation

- Supports broadcast and multi-cast MAC addressing

Parallel Host Interface (30 Mbps Transfer Rate)

- 8-bit multiplexed or non-multiplexed mode

- Only 11 /O pins required in multiplexed mode

- Intel or Motorola Bus Format
Interrupt on received packets and Wake-on-LAN

8 kB Flash Memory

- 8192 bytes of non-volatile user data storage

- Factory pre-programmed unique 48-bit MAC address

- No external EEPROM required

Other Features

- LED output drivers (Link/Activity)

- Dedicated 2 kB RAM transmit buffer and 4 kB RAM receive
FIFO buffer

- Power-on Reset

- 5Vtolerant /O

Supply Voltage: 3.1t0 3.6 V
Package Options

- Lead free 48-pin TQFP (9 x 9 mm footprint)
- Lead free 28-pin QFN (5 x 5 mm footprint)

20 MHz
[
[ Muxen [ moTeEN | vob1 | vbpz | Av+ | XTALL | XTAL2 | [ RsT |
Link
Ly B 8KB Clock Clalrffr)ol
MCcuU — - User Flash Act
A7-A0 3
=
= v
ACT
LED
L _N<B Host 2KB g TXHTX- } g
p7-Do /ﬁ Interface Tx Buffer ]
ai Ethernet Ethernet Ry45
MAC PHY
IRD
4KB
IWR (€ -
Rx FIFO D N } E LINK
S{/ANT LED
[ bGND1 | DGND2 | AGND | 8xN.C
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920

Single/Dual Battery, 0.9-3.6 V, 32 kB, smaRTClock, 10-Bit ADC MCU

SILICON LABS

Supply Voltage: 0.9 to 3.6 V

One-cell mode supports 0.9-1.8 V operation

Two-cell mode supports 1.8-3.6 V operation

Built-in dc-dc converter with 1.8 —3.3 V output (65 mW max) for
use in one-cell mode; can supply external devices

Typical sleep mode current < 0.1 pA; retains state and RAM-
contents over full supply range; fast wakeup

2 built-in brown-out detectors cover sleep and active modes

10-Bit Analog to Digital Converter
Up to 300 ksps
Up to 23 external inputs

External pin or internal VREF (no external capacitor required)
Built-in temperature sensor

External conversion start input option

Autonomous Burst Mode with 16-bit automatic averaging
accumulator

Two Comparators

Programmable hysteresis and response time

Configurable as interrupt or reset source

Low current (< 0.5 pA)

Up to 23 Capacitive Touch Sense inputs

Memory

4352 bytes internal data RAM (256 + 4K)

32 kB bytes Flash; In-system programmable in 1024-byte
sectors; Full read/write/erase functionality over the entire
supply range

External memory interface (multiplexed address/data)
On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

High-Speed 8051 uC Core

Pipe-lined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

25 MIPS peak throughput with 25 MHz clock

Expanded interrupt handler

Digital Peripherals

24 port 1/0; All 5 V tolerant with programmable drive strength
Hardware enhanced UART, SPl and SMBus™ serial ports
available concurrently

Low power 32-bit smaRTClock (0.5 uA) operates down to 0.9V

Four general purpose 16-bit counter/timers

16-bit programmable counter array (PCA) with six capture/com-
pare modules and watchdog timer:

8,9, 10, 11, or 16-bit PWM

Rising/falling edge capture

Frequency output

Software timer

Clock Sources

Precision internal oscillators: 24.5 MHz with +2% accuracy sup-
ports UART operation; spread-spectrum mode for reduced EMI
Low power internal oscillator: 20 MHz

External oscillator: Crystal, RC, C, CMOS clock

smaRTClock oscillator: 32.768 kHz crystal or self-oscillate

Can switch between clock sources on-the-fly; useful in power
saving modes

Ultra-Small Package Options

32-pin QFN (5x5 mm)

32-pin LQFP (7x7 mm)

Temperature Range: —40 to +85 °C

,ml CIP-51 8051 > Portiio Configuration  —— 2
PO.O/VREF
Reset/PM Controller Core — -
esetPMU Digital Peripherals X PO.L/AGND
Wake 32k Byte ISP Flash UART ™ P0.2/XTALL
Reset Program Memory [ UART } Port 0 X PO.3IXTAL2
e~ Timers 0, Drivers X P0.4ITX
C2CKIRST |ZJ—» Debug / 256 Byte SRAM 1,2,3 L X PO.5/IRX
Programming N Priority X P0.6/CNVSTR
Hardware 4096 Byte XRAM %rossgaf . ™ PO.7/IREFO
ecoder
con WDT 1 P1.0/ADO
L,
P1.1/AD1
CRC s ) PLUADS
Power Net =—] Engine X P1.
VvDD/DC+ [X] VREG SPI0,1 |« Port 1 ™ P1.3/AD3
Analog | I Digital SYSCLK N
5 E Drivers X P1.4/AD4
owen ower) | Crossbar Control | 5] P1.5/AD5
GND/DC- IZ—I Fracision IS;E X P1.6/ADG
245 MHz - 1—> Analog Peripherals X P1.7/AD7
Oscillator k2 ] P2.0/A8
vBaT [ Dbe/bC - 7 P2.1/A9
Converter Low Power 6-bit IREFO d P2.
20MHz [ IREF X P2.2/A10
GND [X] Oscillator Port 2 N P2.3/A11
— > Internal  External Drivers X P2.4/ALE
XTALL —»| External Ryeemag X P2.5/RD
Oscillator > = PZ.GW
XTALZ —>  Circuit e :
X P2.7/c2D
XTAL3 [X smaRTClock
XTAL4 [X] Oscillator
CPO, CPOA C,I ?
System Clock ‘M@
Configuration Comparators
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921

Single/Dual Battery, 0.9-3.6 V, 32 kB, smaRTClock, 10-Bit ADC MCU

Supply Voltage: 0.9 to 3.6 V

- One-cell mode supports 0.9-1.8 V operation

- Two-cell mode supports 1.8-3.6 V operation

- Built-in dc-dc converter with 1.8 —3.3 V output (65 mW max) for
use in one-cell mode; can supply external devices

- Typical sleep mode current < 0.1 pA; retains state and RAM-
contents over full supply range; fast wakeup

- 2 built-in brown-out detectors cover sleep and active modes

10-Bit Analog to Digital Converter

- Up to 300 ksps

- Up to 15 external inputs

- External pin or internal VREF (no external capacitor required)

- Built-in temperature sensor

- External conversion start input option

- Autonomous Burst Mode with 16-bit automatic averaging
accumulator

Two Comparators

- Programmable hysteresis and response time

- Configurable as interrupt or reset source

- Low current (< 0.5 pA)

- Up to 15 Capacitive Touch Sense inputs

Memory

- 4352 bytes internal data RAM (256 + 4K)

- 32 kB bytes Flash; In-system programmable in 1024-byte sec-
tors; Full read/write/erase functionality over the entire
supply range

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- 25 MIPS peak throughput with 25 MHz clock

- Expanded interrupt handler

Digital Peripherals

- 16 port I/O; All 5 V tolerant with programmable drive strength
Hardware enhanced UART, SPI and SMBus™ serial ports
available concurrently

- Low power 32-bit smaRTClock (0.5 uA) operates down to 0.9V

- Four general purpose 16-bit counter/timers

- 16-bit programmable counter array (PCA) with six capture/com-
pare modules and watchdog timer:

e 8,910, 11, or 16-bit PWM
d Rising/falling edge capture
. Frequency output

*  Software timer

Clock Sources

- Precision internal oscillators: 24.5 MHz with +2% accuracy sup-
ports UART operation; spread-spectrum mode for reduced EMI

- Low power internal oscillator: 20 MHz

- External oscillator: Crystal, RC, C, CMOS clock

- smaRTClock oscillator: 32.768 kHz crystal or self-oscillate

- Can switch between clock sources on-the-fly; useful in power
saving modes

Ultra-Small Package

- 24-pin QFN (4x4 mm)

Temperature Range: —40 to +85 °C

CIP-51 8051
Controller Core

32k Byte ISP Flash
Program Memory
256 Byte SRAM

4096 Byte XRAM

Power On
Reset/PMU
Wake

Reset

C2CK/RST XJ—»

[t

Debug /
Programming
Hardware

|

Cc2D
CRC
Power Net N Engine
vDD/DC+ [X] VREG |
Analog| L pigital SYSCLK
Power Power
GND/DC- [X] Precision SFR
245 MHz > Bus
Oscillator
DC/DC
VBAT [XH
X Converter Low Power
20MHz >
GND Xj Oscillator ]
XTAL1 —»| External
Oscillator >
XTAL2 —  Circuit €7
XTAL3 [X] smaRTClock
XTAL4 Oscillator
System Clock
Configuration

—>| Port I/0 Configuration |—{
X PO.0/VREF
Digital Peripherals X P0.1/AGND
UART X P0.2/XTAL1
Port 0 X PO.3/XTAL2
Timers 0, Drivers X P0.4/TX
1,2,3 o X PO.5/RX
N Priority  [€77] X PO.6/CNVSTR
([:)ross:ar . X P0.7/IREFO
WDT ecoder X P1.0/ADO
BN
[SWBus ol X P1.1/AD1
[ SMBus ] le— 51 P1.2/AD2
SPI0,1 || Port 1 X P1.3/AD3
Drit .
| Crossbar Control | rivers % :Zi g;ﬁgg
X P1.6/AD6
Analog Peripherals v
N
6-bit
c | Port 2
" X
> Internal xternal Drivers
VREF | VDD
VREF
10-bit
Sooreps X p2.7/c2D
ADC
GND
CPO, CPOA :‘I t
CP1, CP1A
Comparators

Low-Voltage/Low-Power
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930

Single/Dual Battery, 0.9-3.6 V, 64 kB, smaRTClock, 10-Bit ADC MCU

SILICON LABS

Supply Voltage: 0.9 to 3.6 V

- One-cell mode supports 0.9-1.8 V operation

- Two-cell mode supports 1.8-3.6 V operation

- Built-in dc-dc converter with 1.8 —3.3 V output (65 mW max) for
use in one-cell mode; can supply external devices

- Typical sleep mode current < 0.1 pA; retains state and RAM-
contents over full supply range; fast wakeup

- 2 built-in brown-out detectors cover sleep and active modes

10-Bit Analog to Digital Converter

- Up to 300 ksps

- Up to 23 external inputs

- External pin or internal VREF (no external capacitor required)

- Built-in temperature sensor

- External conversion start input option

- Autonomous Burst Mode with 16-bit automatic averaging
accumulator

Two Comparators

- Programmable hysteresis and response time

- Configurable as interrupt or reset source

- Low current (< 0.5 pA)

- Up to 23 Capacitive Touch Sense inputs

Memory

- 4352 bytes internal data RAM (256 + 4K)

- 64 kB bytes Flash; In-system programmable in 1024-byte
sectors; Full read/write/erase functionality over the entire
supply range

- External memory interface (multiplexed address/data)

On-Chip Debug
- On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

- 25 MIPS peak throughput with 25 MHz clock

- Expanded interrupt handler

Digital Peripherals

- 24 port I/O; All 5 V tolerant with programmable drive strength
Hardware enhanced UART, SPl and SMBus™ serial ports
available concurrently

- Low power 32-bit smaRTClock (0.5 uA) operates down to 0.9V

- Four general purpose 16-bit counter/timers

- 16-bit programmable counter array (PCA) with six capture/com-
pare modules and watchdog timer:

* 8,910, 11, or 16-bit PWM
d Rising/falling edge capture
. Frequency output

*  Software timer

Clock Sources

- Precision internal oscillators: 24.5 MHz with +2% accuracy sup-
ports UART operation; spread-spectrum mode for reduced EMI

- Low power internal oscillator: 20 MHz

- External oscillator: Crystal, RC, C, CMOS clock

- smaRTClock oscillator: 32.768 kHz crystal or self-oscillate

- Can switch between clock sources on-the-fly; useful in power
saving modes

Ultra-Small Package Options

- 32-pin QFN (5x5 mm)

- 32-pin LQFP (7x7 mm)

Temperature Range: —40 to +85 °C

,ml CIP-51 8051 —>| Port I/O Configuration |—*
P0.0O/VREF
ntroller Cor: — - X
Reset/PMU Controller Core Digital Peripherals X PO.1/AGND
Wake 64k Byte ISP Flash UART N P0.2/XTALL
Reset Program Memory L_UART } Port 0 ] PO.3/IXTAL2
e Timers 0, Drivers X P0.4/TX
C2CK/RST |ZJ-» Debug / 256 Byte SRAM 1,2,3 o | PO.5/IRX
Programming N Priority [ S P0.6/CNVSTR
Hardware 4096 Byte XRAM PCA/ Crossbar I PO.7/IREFO
wbT Decoder T X P1.0/ADO
c2D N
CRC X P1.1/AD1
Power Net Engine T X P1.2/AD2
[VREG |
vDD/DC+ [X] VREG — SPIO,L Je»| Port 1 X P1.3/AD3
Analog| L[ Digital SYSCLK °
— [Rerr Drivers X P1.4/AD4
| Crossbar Control | ) P15/AD5
GND/DC- IZ—I Brecision SB':S ] P1.6/AD6
24.5 MHz = Analog Peripherals X P1.7/AD7
Oscillator k2 | P2.0/A8
DC/DC — ’
VBAT X~ Converter Low Power 6-bit \REFO X P2.1/A9
20 MHz [ IREF X P2.2/A10
GND gj? Oscillator Port 2 X P2.3/A11
— > Internal  External Drivers X P2.4/ALE
e\ oo A
XTALL —f»| External VREF | VREF VoD Xl P2.5/RD
Oscillator | X P2.6/WR
XTALZ = Cirauit T X p2.7/C2D
XTALS [X smaRTClock
XTAL4 [X] Oscillator
CPO, CPOA et
System Clock CP1, CP1A C
Configuration Comparators
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931

Single/Dual Battery, 0.9-3.6 V, 64 kB, smaRTClock, 10-Bit ADC MCU

Supply Voltage: 0.9 to 3.6 V

One-cell mode supports 0.9-1.8 V operation

- Two-cell mode supports 1.8-3.6 V operation
- Built-in dc-dc converter with 1.8 —3.3 V output (65 mW max) for
use in one-cell mode; can supply external devices

Typical sleep mode current < 0.1 pA; retains state and RAM-
contents over full supply range; fast wakeup

2 built-in brown-out detectors cover sleep and active modes

10-Bit Analog to Digital Converter

Up to 300 ksps

Up to 15 external inputs

External pin or internal VREF (no external capacitor required)
Built-in temperature sensor

External conversion start input option

Autonomous Burst Mode with 16-bit automatic averaging
accumulator

Two Comparators

Programmable hysteresis and response time

Configurable as interrupt or reset source

Low current (< 0.5 pA)

Up to 15 Capacitive Touch Sense inputs

Memory

4352 bytes internal data RAM (256 + 4K)

64 kB bytes Flash; In-system programmable in 1024-byte
sectors; Full read/write/erase functionality over the entire
supply range

On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-
system debug (no emulator required)

High-Speed 8051 uC Core

Pipe-lined instruction architecture; executes 70% of instructions
in 1 or 2 system clocks

25 MIPS peak throughput with 25 MHz clock

Expanded interrupt handler

Digital Peripherals

16 port I/O; All 5 V tolerant with programmable drive strength
Hardware enhanced UART, SPl and SMBus™ serial ports
available concurrently

Low power 32-bit smaRTClock (0.5 pA) operates down to 0.9 V

Four general purpose 16-bit counter/timers

16-bit programmable counter array (PCA) with six capture/com-
pare modules and watchdog timer:

8,9, 10, 11, or 16-bit PWM

Rising/falling edge capture

Frequency output

Software timer

Clock Sources

Precision internal oscillators: 24.5 MHz with +2% accuracy sup-
ports UART operation; spread-spectrum mode for reduced EMI
Low power internal oscillator: 20 MHz

External oscillator: Crystal, RC, C, CMOS clock

smaRTClock oscillator: 32.768 kHz crystal or self-oscillate

Can switch between clock sources on-the-fly; useful in power
saving modes

Ultra-Small Package

24-pin QFN (4x4 mm)

Temperature Range: —40 to +85 °C

,ml CIP-51 8051 »[ Portl/o Configuration  ——— 2
PO.0/VREF
Reset/PM Controller Core — -
eseyPMu Digital Peripherals X PO.L/AGND
Wake 64k Byte ISP Flash UART I PO.2/XTALL
Reset Program Memory [ UART } Port 0 X P0.3/XTAL2
[ Timers 0, Drivers X P0.4/TX
C2CKIRST |ZJ—» Debug / 256 Byte SRAM 12,3 B | X PO.5IRX
Programming L Priority  [€] N P0.6/CNVSTR
Hardware 4096 Byte XRAM pPCA/ Crossbar N PO.7/IREFO
wbT Decoder * X P1.0/ADO
c2D Ll
[SvBws | P1.1/AD1
o S\Bus [ = P1.2/AD2
Power Net =] Engine X P1.
VvDD/DC+ [X] VREG SPIO,L Je»| Port 1 I P1.3/AD3
Analog | I Digital SYSCLK v
Power ReuEr Drivers X P1.4/AD4
| Crossbar Control | 51 P15/ADS
GND/DC- IZ—I Sracision SBES ] P1.6/AD6
245MHz || -
Osailator Analog Peripherals v
DC/DC —
VBAT [XH ;
X Converter Low Power 6-bit IREFO
20MHz > IREF
Oscillator Port 2
GND X_J7 — | Internal External Drivers
XTALL —»| External YReR
Oscillator |
XTAL2 —|  Circuit e 10-bit
300ksps X p2.7/c2D
XTAL3 X smaRTClock
XTAL4 [X] Oscillator
CPO, CPOA :‘I ?
System Clock ‘M@
Configuration Comparators
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600

25 MIPS, 8 kB OTP, 10-Bit ADC, Mixed-Signal MCU

SILICON LABS

Analog Peripherals
10-Bit Analog to Digital Converter
- Up to 500 ksps
- Up to 8 external inputs
- Vger from external pin, Vpp, or internal regulator
- Built-in temperature sensor
- External conversion start input option
Comparator
- Programmable hysteresis and response time
- Configurable as interrupt or reset source
- Low current (< 0.5 pA)

Memory

- 256 bytes internal data RAM

- 8 kB one time programmable code memory
On-Chip Debug

- CB8051F300 can be used as in-system code development platform; com-
plete development kit available

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- 25 MIPS peak throughput with 25 MHz clock
- Expanded interrupt handler

Digital Peripherals

- 8 port I/O; All 5 V tolerant with high sink current

- Hardware enhanced UART and SMBus™ serial ports
- Three general purpose 16-bit counter/timers

- 16-Bit programmable counter array (PCA) with three capture/compare
modules

- 8 or 16-bit PWM

- Rising / falling edge capture
- Frequency output

- Software timer

Clock Sources

Internal oscillator: 24.5 MHz with +2% accuracy supports UART
operation

- External oscillator: CMOS clock or external capacitor

- Can switch between clock sources on-the-fly; useful in power saving
modes

Supply Voltage 1.8 to 3.6 V
- On-chip LDO regulator for core supply

- Typical operating current: TBD mA @ TBD MHz:
TBD PA @ TBD kHz

- Typical stop mode current (regulator off): TBD pA
Built-in brown-out detector

Package
= 11-pin QFN or 14-pin SOIC
- QFN size =3x3 mm

CIP-51 8051
Controller Core
Power On 2k/4k/8k Byte OTP
Reset Program Memory b
Reset
C2CK/RST [X Debug / 256 byte SRAM
Programming
I: Hardware SER
c2D SYSCLK Bus
VDD IX Power Net
External | | Precision
GND Xj EXTCLK Clock || mtemal | [€]
Circuit Oscillator
System Clock
Configuration

->| Port 1/0 Configuration I
Digital Peripherals |
UART | > Z PO0.0/VREF
< 5 PO.1
Timers 0, o > X P0.2/VPP
1, and 2 Priority > Porto | PO.3/EXTCLK
5| Crossbar .| Drivers P0.4/TX
PCA/ Decoder X :
woT [ < ] P0.5/RX
> X PO0.6
SMBus_}«> > X P0.7/C2D
| Crossbar Control |
Analog Peripherals
CPO 7
VDD VREF i
—>0| oE——
Comparator
|
10-bit AINO - AIN7
500ksps
ADC
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601

25 MIPS, 8 kB OTP, Mixed-Signal MCU

Analog Peripherals

Comparator
- Programmable hysteresis and response time
- Configurable as interrupt or reset source
- Low current (< 0.5 pA)

Memory

- 256 bytes internal data RAM

- 8 kB one time programmable code memory

On-Chlp Debug

C8051F300 can be used as in-system code development platform; com-

plete development kit available

- On-chip debug circuitry facilitates full speed, non-intrusive in-system

debug
Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2

system clocks
- 25 MIPS peak throughput with 25 MHz clock
- Expanded interrupt handler

Dlgltal Peripherals

8 port I/O; All 5 V tolerant with high sink current
- Hardware enhanced UART and SMBus™ serial ports

- Three general purpose 16-bit counter/timers

- 16-Bit programmable counter array (PCA) with three capture/compare

modules
- 8 or 16-bit PWM
- Rising / falling edge capture
- Frequency output
- Software timer

Clock Sources

- Internal oscillator: 24.5 MHz with +2% accuracy supports UART

operation

- External oscillator: CMOS clock or external capacitor

- Can switch between clock sources on-the-fly; useful in power saving

modes

Supply Voltage 1.8 to 3.6 V
On-chip LDO regulator for core supply

- Typical operating current: TBD mA @ TBD MHz:

TBD pA @ TBD kHz

- Typical stop mode current (regulator off): TBD pA

- Built-in brown-out detector
Package

= 11-pin QFN or 14-pin SOIC
- QFN size =3x3 mm

CIP-51 8051
Controller Core
Power On 2k/4k/8k Byte OTP
Reset Program Memory
Reset
C2CK/RST [X Debug / 256 byte SRAM
Programming

syscLk]

|: Hardware
Cc2D

1

VDD |Z Power Net
External
GND IZ? EXTCLK —»| Clock
Circuit

Precision
Internal
Oscillator

System Clock
Configuration

SFR
Bus

N

Port I/0 Configuration

Digital Peripherals

UART |<—> N

Timers 0,

A 4

1, and 2 g Priority

< Port 0
< Drivers

Crossbar

A

PCA/ Decoder

A 4

WDT

SMBus |<—> ’

XXX XX XXX

| Crossbar Control |

Analog Peripherals
CPO

+ |€

- |

Comparator

A 4

P0.0

PO.1
P0.2/VPP
P0.3/EXTCLK
P0.4/TX
P0.5/RX

P0.6
P0.7/C2D

OTP EPROM-Based
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25 MIPS, 4 kB OTP, 10-Bit ADC, Mixed-Signal MCU

SILICON LARS
Analog Peripherals High-Speed 8051 uC Core
10-Bit Analog to Digital Converter - Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2
- Up to 500 ksps system clocks
- Up to 8 external inputs - 25 MIPS peak throughput with 25 MHz clock
- Vger from external pin, Vpp, or internal regulator - Expanded interrupt handler
- Built-in temperature sensor Digital Peripherals
- External conversion start input option - 8 port I/O; All 5 V tolerant with high sink current
Comparator - Hardware enhanced UART and SMBus™ serial ports
- Programmable hysteresis and response time - Three general purpose 16-bit counter/timers
- Configurable as interrupt or reset source - 16-Bit programmable counter array (PCA) with three capture/compare
- Low current (< 0.5 pA) modules
- 8 or 16-bit PWM
Memory

- Rising / falling edge capture
- Frequency output
- Software timer

- 256 bytes internal data RAM
- 4 kB one time programmable code memory
On-Chip Debug

- CB8051F300 can be used as in-system code development platform; com-
plete development kit available

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug

Temperature Range: —40 to +85 °C

Clock Sources

Internal oscillator: 24.5 MHz with +2% accuracy supports UART
operation

- External oscillator: CMOS clock or external capacitor

- Can switch between clock sources on-the-fly; useful in power saving
modes

Supply Voltage 1.8 to 3.6 V
- On-chip LDO regulator for core supply

- Typical operating current: TBD mA @ TBD MHz:
TBD PA @ TBD kHz

- Typical stop mode current (regulator off): TBD pA
- Built-in brown-out detector

Package
= 11-pin QFN or 14-pin SOIC
- QFN size =3x3 mm

CIP-51 8051 ->| Port I/O Configuration |—
Controller Core Digital Peripherals
P0.0/VREF
Power On 2k/4k/8k Byte OTP UART " % PO.1
Reset Program Memory Pl Timers 0, ) 59 Po.2VPP
Reset 1,and 2 Priority Port 0 ] P0.3/EXTCLK
> Crossbar )
PCA/ Decoder [€ Drivers X] PO.4/TX
C2CK/RST [X] Debug / 256 byte SRAM woT [ ] PO.5/RX
Programming
Hardware SFR| | v Jo : R Pos
I: p— B us ™ P0.7/C2D
C2D us | Crossbar Control |
VDD [R—oower Net / \ Analog Peripherals
T T CPO i
External | | Precision VDD 0YREF -
GND Xj EXTCLK Clock || Intenal | [€] N Comparator
Circuit Oscillator VDD
AINO - AIN7
System Clock
Configuration Sensor
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603

25 MIPS, 4 kB OTP, Mixed-Signal MCU

Analog Peripherals

Comparator
- Programmable hysteresis and response time
- Configurable as interrupt or reset source
- Low current (< 0.5 pA)

Memory
- 256 bytes internal data RAM
- 4 kB one time programmable code memory

On-Chlp Debug

C8051F300 can be used as in-system code development platform; com-

plete development kit available

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- 25 MIPS peak throughput with 25 MHz clock
- Expanded interrupt handler
Dlgltal Peripherals
8 port I/O; All 5 V tolerant with high sink current
- Hardware enhanced UART and SMBus™ serial ports
- Three general purpose 16-bit counter/timers

- 16-Bit programmable counter array (PCA) with three capture/compare
modules

- 8 or 16-bit PWM

- On-chip debug circuitry facilitates full speed, non-intrusive in-system

debug
Temperature Range: —40 to +85 °C

- Rising / falling edge capture
- Frequency output
- Software timer

Clock Sources

- Internal oscillator: 24.5 MHz with +2% accuracy supports UART
operation
- External oscillator: CMOS clock or external capacitor

- Can switch between clock sources on-the-fly; useful in power saving
modes

Supply Voltage 1.8 to 3.6 V
On-chip LDO regulator for core supply

- Typical operating current: TBD mA @ TBD MHz:
TBD PA @ TBD kHz

- Typical stop mode current (regulator off): TBD pA
- Built-in brown-out detector

Package
= 11-pin QFN or 14-pin SOIC
- QFN size =3x3 mm

CIP-51 8051 ->| Port I/O Configuration I—
ntroller Cor — -
Controlier Core Digital Peripherals
UART _J«>) < 1 PO.0
Power On 2k/4k/8k Byte OTP ) 5 P01
Reset Program Memory Timers 0, X P0.2IVPP
Reset 1,and 2 Priority | Port0 [«—4—X PO.3/EXTCLK
> Crossbar -
PCA/ Decoder [¢ Drivers [«—4—X] P0.4/TX
C2CK/RST [X Debug / 256 byte SRAM Wor [ 5 PO.5/RX
Programming 1 P06
Hardware N N e :
|: p—— SBFR SMBus |« » —4—IX] P0.7/C2D
C2D us | Crossbar Control |
VDD |Z Power Net
1 t Analog Peripherals
External | | Precision
GND X? EXTCLK —»{ Clock || Intemal N EPo e
Circuit Oscillator
Comparator
System Clock
Configuration
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25 MIPS, 2 kB OTP, 10-Bit ADC, Mixed-Signal MCU

SILICON LARS
Analog Peripherals High-Speed 8051 uC Core
10-Bit Analog to Digital Converter - Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2
- Up to 500 ksps system clocks
- Up to 8 external inputs - 25 MIPS peak throughput with 25 MHz clock
- Vger from external pin, Vpp, or internal regulator - Expanded interrupt handler
- Built-in temperature sensor Digital Peripherals
- External conversion start input option - 8 port I/O; All 5 V tolerant with high sink current
Comparator - Hardware enhanced UART and SMBus™ serial ports
- Programmable hysteresis and response time - Three general purpose 16-bit counter/timers
- Configurable as interrupt or reset source - 16-Bit programmable counter array (PCA) with three capture/compare
- Low current (< 0.5 pA) modules
- 8 or 16-bit PWM
Memory

- Rising / falling edge capture
- Frequency output
- Software timer

- 256 bytes internal data RAM
- 2 kB one time programmable code memory
On-Chip Debug

- CB8051F300 can be used as in-system code development platform; com-
plete development kit available

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug

Temperature Range: —40 to +85 °C

Clock Sources

Internal oscillator: 24.5 MHz with +2% accuracy supports UART
operation

- External oscillator: CMOS clock or external capacitor

- Can switch between clock sources on-the-fly; useful in power saving
modes

Supply Voltage 1.8 to 3.6 V
- On-chip LDO regulator for core supply

- Typical operating current: TBD mA @ TBD MHz:
TBD PA @ TBD kHz

- Typical stop mode current (regulator off): TBD pA
- Built-in brown-out detector

Package
= 11-pin QFN or 14-pin SOIC
- QFN size =3x3 mm

CIP-51 8051 ->| Port I/O Configuration |—

Controller Core Digital Peripherals

< < P0.0/VREF
Power On 2k/4k/8k Byte OTP UART ) B % o1
Reset Program Memory “ Timers 0, L 5 PO.2IVPP
Reset land2 CP”O”‘Y Port0 [«—4—X] PO.3/EXTCLK
> rossbar | Drivers e 51 PO.4TX
PCA/ Decoder :
C2CK/RST [X Debug / 256 byte SRAM wor <1 < L X PO.5/RX
Programming 5 PO.6
I: Hardware SFR [ SMBus |« 5 P0:7/C2D
SYSCLK
C2D Bus | Crossbar Control |
VDD [R—oower Net / \ Analog Peripherals
T T CPO i
External | | Precision VDD, oYREF N
GND Xj EXTCLK Clock || mntemnal | [€] N Comparator
Circuit Oscillator VDD
10-bit AINO - AIN7
System Clock 500ksps
. . ADC
Configuration
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25 MIPS, 2 kB OTP, Mixed-Signal MCU

Analog Peripherals

Comparator
- Programmable hysteresis and response time
- Configurable as interrupt or reset source
- Low current (< 0.5 pA)

Memory
- 256 bytes internal data RAM
- 2 kB one time programmable code memory

On-Chlp Debug

C8051F300 can be used as in-system code development platform; com-

plete development kit available

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- 25 MIPS peak throughput with 25 MHz clock
- Expanded interrupt handler
Dlgltal Peripherals
8 port I/O; All 5 V tolerant with high sink current
- Hardware enhanced UART and SMBus™ serial ports
- Three general purpose 16-bit counter/timers

- 16-Bit programmable counter array (PCA) with three capture/compare
modules

- 8 or 16-bit PWM

- On-chip debug circuitry facilitates full speed, non-intrusive in-system

debug
Temperature Range: —40 to +85 °C

- Rising / falling edge capture
- Frequency output
- Software timer

Clock Sources

- Internal oscillator: 24.5 MHz with +2% accuracy supports UART
operation
- External oscillator: CMOS clock or external capacitor

- Can switch between clock sources on-the-fly; useful in power saving
modes

Supply Voltage 1.8 to 3.6 V
On-chip LDO regulator for core supply

- Typical operating current: TBD mA @ TBD MHz:
TBD PA @ TBD kHz

- Typical stop mode current (regulator off): TBD pA
- Built-in brown-out detector

Package

= 11-pin QFN or 14-pin SOIC

- QFN size =3x3 mm

CIP-51 8051 ->| Port 1/O Configuration I—
ntroller Cor: — ;
Controlier Core Digital Peripherals
UART _J«) < 1 PO.0
Power On 2k/4ki8k Byte OTP ) 5 o
Reset Program Memory Timers 0, X P0.2/VPP
Reset 1,and 2 Priority Porto |¢ > P0.3/EXTCLK
> Crossbar -
PCA/ Decoder Drivers e »<] P0.4/TX
C2CK/RST [X Debug /_ 256 byte SRAM Wor [ 5 PO.5/RX
Programming 1 P06
Hardware N I "1 '
|: p—— SBFR SMBus > « X P0.7/C2D
C2D us | Crossbar Control |
VDD [X] Power Net
1 t Analog Peripherals
External | | Precision
GND X? EXTCLK —»{ Clock || Intemal N EPo e
Circuit | | Oscillator
Comparator
System Clock
Configuration
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25 MIPS, 16 kB EPROM, 10-Bit ADC, Mixed-Signal MCU

SILICON LABS

Analog Peripherals
10-Bit Analog to Digital Converter (C8051T610/1/2/3/6 only)
- Up to 500 ksps
- 21 external inputs
- Vger from external pin, Vpp, or internal regulator
- Built-in temperature sensor
- External conversion start input option
Comparator
- Programmable hysteresis and response time
- Configurable as interrupt or reset source
- Low current (< 0.5 pA)

Memory
- 1280 bytes internal data RAM
- 16 kB byte-programmable EPROM code memory

On-Chip Debug

- CB8051F310 can be used as in-system code development platform; com-

plete development kit available

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug

Supply Voltage 1.8 to 3.6 V
- On-chip LDO regulator for core supply
- On-chip voltage supply monitor

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- 25 MIPS peak throughput with 25 MHz clock
- Expanded interrupt handler

Digital Peripherals

- 29 port I/O; All 5 V tolerant with high sink current

- Hardware enhanced UART, SPI™, and SMBus™ serial ports
- Four general purpose 16-bit counter/timers

- 16-Bit programmable counter array (PCA) with five capture/compare
modules

- PWM

- Rising/falling edge capture
- Frequency output

- Software timer

Clock Sources

Internal oscillator: 24.5 MHz with +2% accuracy supports UART
operation

- External oscillator: CMOS clock or external capacitor

- Can switch between clock sources on-the-fly; useful in power saving
modes

Package
- 32-pin LQFP
Development Kit: C8051T610DK

Power On CIP-51 8051
Reset Controller Core

Reset
‘,_'—‘—' 16 kB EPROM
C2CK/RST [X Debug / Program Memory

Programming ]
I: Hardware 256 byte SRAM

C2D

1 kB XRAM

Peripheral Power
T

SYSCLK

GND [X

EXTCLK

External | | Precision
Clock Internal
Circuit Oscillator

System Clock
Configuration

SFR

I ﬁ—l Bus
VDD
IX Regulator Core Power

N

Port I/0 Configuration |—+
] P0.O/VREF

Digital Peripherals ™ PO.1
UART »X]| P0.2/VPP
Port 0 »X] P0.3/EXTCLK
Timers 0, Drivers >} P0.4/TX
1,23 o »X] P0.5/RX
Priority [T < ™ PO.6/CNVSTR
pca | | %fossgar — )< PO.7
WDT ecoaer Z P10

L
" o

— N P1.2
SPI Port 1 X P1.3
| Drivers X P14

™ P1.5

| Crossbar Control

»X P16

> P1.7
Analog Peripherals Y . gpz.o

CPO 1 >X] P2.1

cPL X P22

» Port 2 X P2.3

Comparators Drivers X P2.4

VDD VREF 1 X| P25
—>0| o—— Z P2.6
) P2.7

VDD

) P3.0/C2D
< P3.1
< P3.2

Temp
Sensor
X P3.3

————————————— = 5 P3.4

Port 3
Drivers
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25 MIPS, 16 kB EPROM, 10-Bit ADC, Mixed-Signal MCU

Analog Peripherals
10-Bit Analog to Digital Converter
- Up to 500 ksps
- 17 external inputs
- Vger from external pin, Vpp, or internal regulator
- Built-in temperature sensor
- External conversion start input option
Comparator
- Programmable hysteresis and response time
- Configurable as interrupt or reset source
- Low current (< 0.5 pA)

Memory
- 1280 bytes internal data RAM
- 16 kB byte-programmable EPROM code memory

On-Chip Debug

- CB8051F310 can be used as in-system code development platform; com-

plete development kit available

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug

Supply Voltage 1.8 to 3.6 V
- On-chip LDO regulator for core supply
- On-chip voltage supply monitor

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2

system clocks
- 25 MIPS peak throughput with 25 MHz clock
- Expanded interrupt handler

Digital Peripherals

- 25 port I/O; All 5 V tolerant with high sink current

- Hardware enhanced UART, SPI™, and SMBus™ serial ports
- Four general purpose 16-bit counter/timers

- 16-Bit programmable counter array (PCA) with five capture/compare
modules

- PWM

- Rising / falling edge capture
- Frequency output

- Software timer

Clock Sources

Internal oscillator: 24.5 MHz with +2% accuracy supports UART
operation

- External oscillator: CMOS clock or external capacitor

- Can switch between clock sources on-the-fly; useful in power saving
modes

Package
- 28-pin QFN
Development Kit: C8051T610DK

Power On CIP-51 8051

Reset Controller Core
R
eset 16 kB EPROM
C2CKIRST [X] Debug / Program Memory
Programming €
I: Hardware 256 byte SRAM
C2D
1 kB XRAM
Peripheral Power
—
. SYSCLK
VDD > R lat g;
IZ Iﬁj ator Core Power
GND [X]
A4
EXTCLK
External | | Precision »a
Clock Internal
Circuit Oscillator
System Clock
Configuration

SFR
Bus

->| Port I/O Configuration |—+
= - < ] P0.0/VREF
Digital Peripherals < ™ PO.1
UART ™ PO.2/VPP
Port 0 »X] P0.3/EXTCLK
Timers 0, || Drivers > P0.4/TX
1,23 . > P0O.5/RX
N Priority (7] »X PO.6/CNVSTR
PCA/ N Crossbar L 5 P0.7
WDT Decoder L2 51 P10
BN
P1.1
SMBus X
i P
SPI Port 1 X P13
Dri < .
| Crossbar Control | rivers % iig
¢ X P1.6
- < N P1.7
Analog Peripherals  Zm— 51 P2.0
CPO . ) < P2.1
cPL X P2.2
Je Port 2 N P2.3
> Comparators Drivers X P2.4
VDD VREF X P25
0\ e X P2.6
X P2.7
;
] P3.0/C2D
Port 3
Drivers

OTP EPROM-Based

Copyright © 2008 by Silicon Laboratories
Rev 0.6


http://www.cygnal.com

612

25 MIPS, 8 kB EPROM, 10-Bit ADC, Mixed-Signal MCU

SILICON LABS

Analog Peripherals
10-Bit Analog to Digital Converter
- Up to 500 ksps
- 21 external inputs
- Vger from external pin, Vpp, or internal regulator
- Built-in temperature sensor
- External conversion start input option
Comparator
- Programmable hysteresis and response time
- Configurable as interrupt or reset source
- Low current (< 0.5 pA)

Memory
- 1280 bytes internal data RAM
- 8kB byte-programmable EPROM code memory

On-Chip Debug

- CB8051F310 can be used as in-system code development platform; com-

plete development kit available

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug

Supply Voltage 1.8 to 3.6 V
- On-chip LDO regulator for core supply
- On-chip voltage supply monitor

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2

system clocks
- 25 MIPS peak throughput with 25 MHz clock
- Expanded interrupt handler

Digital Peripherals

- 29 port I/O; All 5 V tolerant with high sink current

- Hardware enhanced UART, SPI™, and SMBus™ serial ports
- Four general purpose 16-bit counter/timers

- 16-Bit programmable counter array (PCA) with five capture/compare
modules

- PWM

- Rising / falling edge capture
- Frequency output

- Software timer

Clock Sources

Internal oscillator: 24.5 MHz with +2% accuracy supports UART
operation

- External oscillator: CMOS clock or external capacitor

- Can switch between clock sources on-the-fly; useful in power saving
modes

Package
- 32-pin LQFP
Development Kit: C8051T610DK

Power On
Reset

Reset
C2CK/RST IZ—I: Debug /

Programming <
Hardware 256 byte SRAM

|: Cc2D

CIP-51 8051
Controller Core

8 kB EPROM
Program Memory

1 kB XRAM

Peripheral Power
Rk I

| =

> Regulator
Core Power

SYSCLK

VDD [X

GND [X]

EXTCLK

Precision
Internal
Oscillator

External
Clock
Circuit

System Clock
Configuration

SFR
Bus

N

Port I/O Configuration

< X] PO.0/VREF

Digital Peripherals < ™ PO.1
UART »X] P0.2/VPP
X PO.3/EXTCLK
Timers 0, X P0.4/TX
1,23 X PO.5/RX
X PO.6/CNVSTR
] P0.7
WDT > P10
N
> P1.1
S -
[_SMBus | A R ez
SPI Port1 [« X P1.3
| Drivers [« X P14
< X P15

Port 0
"| Drivers

[

Priority
Crossbar
<> Decoder 4

PCA/

| Crossbar Control

> P1.6

P17
Analog Peripherals v § P20

CPO e | X P2.1
cP1 > >X] P2.2
: Port 2 > P2.3
Drivers X P2.4
X P2.5
X P2.6
X P2.7

Comparators

VDD

VREF
o——

VDD

) P3.0/C2D
)< P3.1
< P3.2
< P3.3
< P3.4

Temp
Sensor

Port 3
Drivers
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25 MIPS, 8 kB EPROM, 10-Bit ADC, Mixed-Signal MCU

Analog Peripherals
10-Bit Analog to Digital Converter
- Up to 500 ksps
- 17 external inputs
- Vger from external pin, Vpp, or internal regulator
- Built-in temperature sensor
- External conversion start input option
Comparator
- Programmable hysteresis and response time
- Configurable as interrupt or reset source
- Low current (< 0.5 pA)

Memory
- 1280 bytes internal data RAM
- 8 kB byte-programmable EPROM code memory

On-Chip Debug

- CB8051F310 can be used as in-system code development platform; com-

plete development kit available

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug

Supply Voltage 1.8 to 3.6 V
- On-chip LDO regulator for core supply
- On-chip voltage supply monitor

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2

system clocks
- 25 MIPS peak throughput with 25 MHz clock
- Expanded interrupt handler

Digital Peripherals

- 25 port I/O; All 5V tolerant with high sink current

- Hardware enhanced UART, SPI™, and SMBus™ serial ports
- Four general purpose 16-bit counter/timers

- 16-Bit programmable counter array (PCA) with five capture/compare
modules

- PWM

- Rising / falling edge capture
- Frequency output

- Software timer

Clock Sources

Internal oscillator: 24.5 MHz with +2% accuracy supports UART
operation

- External oscillator: CMOS clock or external capacitor

- Can switch between clock sources on-the-fly; useful in power saving
modes

Package
- 28-pin QFN
Development Kit: C8051T610DK

Power On CIP-51 8051
Reset Controller Core
Reset
‘,_'—‘—' 8 kB EPROM
C2CK/RST [X Debug / Program Memory
Programming e
I: Hardware 256 byte SRAM
C2D
1 kB XRAM
Peripheral Power
EEE—
N SYSCLK
VDD Regul
= @W
GND [X
A4
EXTCLK
External | | Precision bl
Clock Internal
Circuit Oscillator
System Clock
Configuration

SFR
Bus

->| Port 1/0 Configuration |—+
™ PO.0/VREF
Digital Peripherals ] PO.1
UART o X P0.2/VPP
Port0 |« ™ PO.3/EXTCLK
Timers 0, Drivers |« X P0.4/TX
1,23 [ X P0.5/RX
N Priority |47 < < PO.6/CNVSTR
PCA/ N Crossbar L. < P0.7
WDT Decoder v % PLO
N X P
€T N P1.2
SPI Port 1 X P13
| Crossbar Control | Drivers % Eig
X P1.6
- N P1.7
Analog Peripherals —, 5 2.0
CPo _« _' DI
CP1 < X P2.2
: Port2 |¢ ) P2.3
| Comparators Drivers |« Z P2.4
X P25
X P2.6
N P2.7
:
< ] P3.0/C2D
Port 3
Drivers

OTP EPROM-Based
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25 MIPS, 8 kB EPROM, Mixed-Signal MCU

SILICON LABS

Analog Peripherals

Comparator
- Programmable hysteresis and response time
- Configurable as interrupt or reset source
- Low current (< 0.5 pA)

Memory

- 1280 bytes internal data RAM

- 8kB byte-programmable EPROM code memory
On-Chip Debug

- CB8051F310 can be used as in-system code development platform; com-
plete development kit available

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug

Supply Voltage 1.8 to 3.6 V
- On-chip LDO regulator for core supply
- On-chip voltage supply monitor

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- 25 MIPS peak throughput with 25 MHz clock
- Expanded interrupt handler

Digital Peripherals

- 29 port I/O; All 5 V tolerant with high sink current

- Hardware enhanced UART, SPI™, and SMBus™ serial ports
- Four general purpose 16-bit counter/timers

- 16-Bit programmable counter array (PCA) with five capture/compare
modules

- PWM

- Rising / falling edge capture
- Frequency output

- Software timer

Clock Sources

- Internal oscillator: 24.5 MHz with +2% accuracy supports UART
operation

- External oscillator: CMOS clock or external capacitor

- Can switch between clock sources on-the-fly; useful in power saving
modes

Package
- 32-pin LQFP
Development Kit: C8051T610DK

Power On
Reset

Reset
C2CK/RST |X—|—_> Debug /
Programming

CIP-51 8051
Controller Core

8 kB EPROM
Program Memory

Hardware

256 byte SRAM

C2D
1 kB XRAM

Peripheral Power
—————

L %

Regulator
Core Power

SFR
Bus

SYSCLK

vDD [X

GND [X]

EXTCLK

Precision
Internal
Oscillator

External
Clock
Circuit

System Clock
Configuration

_,|

Port I/O Configuration

—

< X P0.0/VREF

Digital Peripherals
UART || i

Port 0

Timers 0, Drivers
123 [ <
Priority  [€7] €
Crossbar
Decoder L2

X Po.1

S P0.2/VPP

™ P0.3/EXTCLK
S P0.4/TX

S P0.5/RX

S P0.6/CNVSTR
] P0.7

X P1.0

5 P11
< 5 P1.2

Port1 |« X P1.3
| Drivers |« X P14
4 P15

PCA/
WDT

SPI

€|

| Crossbar Control

< X P16

X P17
Analog Peripherals L X P2.0

CPO - > P2.1

cP1 X P2.2
& Port 2 X P2.3
Comparators Drivers »X] P2.4
X P2.5
< X P2.6
< X P2.7

< S P3.0/C2D
> P3.1

S P3.2
] P3.3

> P3.4

Port 3
Drivers
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25 MIPS, 8 kB EPROM, Mixed-Signal MCU

Analog Peripherals

Comparator
- Programmable hysteresis and response time
- Configurable as interrupt or reset source
- Low current (< 0.5 pA)

Memory

- 1280 bytes internal data RAM

- 8 kB byte-programmable EPROM code memory

On-Chip Debug

- CB8051F310 can be used as in-system code development platform; com-

plete development kit available

- On-chip debug circuitry facilitates full speed, non-intrusive in-system

debug

Supply Voltage 1.8 to 3.6 V
- On-chip LDO regulator for core supply
- On-chip voltage supply monitor

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2

system clocks
- 25 MIPS peak throughput with 25 MHz clock
- Expanded interrupt handler

Digital Peripherals

- 25 port I/O; All 5V tolerant with high sink current

- Hardware enhanced UART, SPI™, and SMBus™ serial ports
- Four general purpose 16-bit counter/timers

- 16-Bit programmable counter array (PCA) with five capture/compare
modules

- PWM

- Rising / falling edge capture
- Frequency output

- Software timer

Clock Sources

- Internal oscillator: 24.5 MHz with +2% accuracy supports UART
operation

- External oscillator: CMOS clock or external capacitor

- Can switch between clock sources on-the-fly; useful in power saving
modes

Package
- 28-pin QFN
Development Kit: C8051T610DK

Power On CIP-51 8051
Reset Controller Core
R
A,_'—‘ﬂ' 8 kB EPROM
C2CK/RST [X Debug / Program Memory
Programming
I: Hardware 256 byte SRAM
C2D
1 kB XRAM
A
Peripheral Power
EEEE—
S SYSCLK
VDD R lat
IX egu&, Core Power
GND [X
A4
EXTCLK
External | | Precision
Clock Internal
Circuit Oscillator
System Clock
Configuration

SFR
Bus

->| Port I/O Configuration |—+
= _ < ] P0.0/VREF
Digital Peripherals < X PO.1
UART < X P0.2/VPP
Port0 |e ™ PO.3/EXTCLK
Timers 0, Drivers |« ] P0.4/TX
123 [ ] %] PO.5/RX
N Priority < ] PO.6/CNVSTR
PCA/ | CDfossga' X P07
WDT ecoaer Z P1.0
N
P1.1
SV Jer X
[ SMBus | A < P12
SPI Port 1 X P1.3
Dri < .
| Crossbar Control | rivers % Eig
< X P16
- < X P1.7
Analog Peripherals  Zm— ] P2.0
CPO | > P2.1
cPL < P2.2
Je Port 2 X P2.3
| Comparators Drivers ] P2.4
] P2.5
] P2.6
] P2.7
{
€ | P3.0/C2D
Port 3
Drivers

OTP EPROM-Based
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25 MIPS, 16 kB EPROM, 10-Bit ADC, Mixed-Signal MCU

SILICON LARBS

Analog Peripherals ngh -Speed 8051 uC Core
10-Bit Analog to Digital Converter Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2

- Up to 500 ksps system clocks

- 13 external inputs - 25 MIPS peak throughput with 25 MHz clock

- Vger from external pin, Vpp, or internal regulator - Expanded interrupt handler

- Built-in temperature sensor Dlgltal Peripherals

- External conversion start input option 21 port I/0; All 5 V tolerant with high sink current
Comparator - Hardware enhanced UART, SPI™, and SMBus™ serial ports

- Programmable hysteresis and response time - Four general purpose 16-bit counter/timers

- Configurable as interrupt or reset source - 16-Bit programmable counter array (PCA) with five capture/compare

- Low current (< 0.5 pA) modules

- PWM

Memory

- Rising / falling edge capture
- Frequency output
- Software timer

- 1280 bytes internal data RAM
- 16 kB byte-programmable EPROM code memory
On-Chip Debug

- CB8051F310 can be used as in-system code development platform; com-
plete development kit available

- On-chip debug circuitry facilitates full speed, non-intrusive in-system

Clock Sources

Internal oscillator: 24.5 MHz with +2% accuracy supports UART
operation

- External oscillator: CMOS clock or external capacitor

debug
Supply Voltage 1.8 to 3.6 V - qur(]ies;vnch between clock sources on-the-fly; useful in power saving
- On-chip LDO lator f |
On chfp | reguac:r or c?re supply Package
n-chip voltage supply monitor - 24-pin QFN
o +85 ° .
Temperature Range: 40 to +85°C Development Kit: C8051T610DK
Power On CIP-51 8051 ->| Port I/0O Configuration |—+
Reset X PO.0/VREF
ntroller Cor — -
Ronat Controller Core Digital Peripherals < ) Po.1
16 kB EPROM < X P0.2/VPP
Program Memor: UART
C2CKIRST [X Debug / g y Port 0 X PO.3/EXTCLK
Programming le— Timers 0, | | Drivers X P0.4/TX
Hardware 256 byte SRAM 1,2,3 o l X PO.5/RX
I: N Priority < X PO.6/CNVSTR
c2p PCA/ | | Crossgaf . X P0.7
1 KB XRAM wDT Decoder 51 P10
N
< P1.1
[SWBus o> X
— [ SWBus | | P11
SPI Port1 |e X P1.3
Drivers P1.4
Peripheral Power | Crossbar Control | X
PR PEER, SER X P15
L % SYSCLK
Bus
VDD »i i v
X Regulator |- ———— Analog Peripherals L 5 2.0
CPO 7 L. Z pP2.1
CP1 X P2.2
GND [ < : Port2 |e < P2.3
N Comparators Drivers X P2.4
VDD VREF > P2.5
——>0| O¢——
EXTCLK : vbD
External | | Precision| || 10-bit < l
Clock Internal 500 ksps
Circuit | | Oscillator ADC > P3.0/C2D
Port 3
System Clock Drivers
Configuration
56 Copyright © 2008 by Silicon Laboratories OTP EPROM-Based

Rev 0.6


http://www.cygnal.com

SILICON LABS

617

25 MIPS, 16 kB EPROM, Mixed-Signal MCU

Analog Peripherals
Comparator

- Programmable hysteresis and response time
- Configurable as interrupt or reset source
- Low current (< 0.5 pA)

Memory

1280 bytes internal data RAM
16 kB byte-programmable EPROM code memory

On-Chip Debug

C8051F310 can be used as in-system code development platform; com-
plete development kit available

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug

Supply Voltage 1.8 to 3.6 V

On-chip LDO regulator for core supply
On-chip voltage supply monitor

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2

system clocks
- 25 MIPS peak throughput with 25 MHz clock
- Expanded interrupt handler

Digital Peripherals

- 21 port I/O; All 5 V tolerant with high sink current

- Hardware enhanced UART, SPI™, and SMBus™ serial ports
- Four general purpose 16-bit counter/timers

- 16-Bit programmable counter array (PCA) with five capture/compare
modules

- PWM

- Rising/falling edge capture
- Frequency output

- Software timer

Clock Sources

- Internal oscillator: 24.5 MHz with +2% accuracy supports UART
operation

- External oscillator: CMOS clock or external capacitor

- Can switch between clock sources on-the-fly; useful in power saving
modes

Package
= 24-pin QFN
Development Kit: C8051T610DK

Power On CIP-51 8051
Reset Controller Core
| Reset
16 kB EPROM
P M
C2CK/RST |XJ—' Debug / rogram Memory
Programming [
I: Hardware 256 byte SRAM
c2D
1 kB XRAM
Peripheral Power
— SFR
. SYSCLK
Bus
VDD > Regulats
IZ eguiator Core Power
GND X
A4
EXTCLK
External | | Precision »a
Clock Internal
Circuit Oscillator
System Clock
Configuration

->| Port 1/0 Configuration |—+
< ] PO.0/VREF
Digital Peripherals X PO.1
UART < X P0.2/VPP
Port 0 X PO.3/EXTCLK
Timers 0, ol Drivers |« X P0.4/TX
1,23 o ] PO.5/RX
N Priority  [€7] < ] P0.6/CNVSTR
PCA | CDVOSSSW . X1 P0.7
ecoaer
wDT N ] P10
= s
< X P12
SPI Port 1 [«—4—X P1.3
Drivers [«—4—{X] P1.4
| Crossbar Control | L > PL5
1 v
Analog Peripherals 5 P2.0
CPo . | < X P2.1
CP1 N P2.2
< Port2 |« N P2.3
> Comparators Drivers X P2.4
: VDD VREF 1 «—1—X P25
: VDD :
| ' ;
|
| [ 500 ksps L
| [Aoc : ] P3.0/C2D
| Temp
| | Drivers
| C8051T616 Only |

OTP EPROM-Based
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25 MIPS, 8 kB EPROM, 10-Bit ADC, 10-Bit DAC, Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

Up to 500 ksps

Up to 16 external single-ended inputs

VREF from external pin, VDD, or internal regulator
Built-in temperature sensor

External conversion start input

10-bit DAC (Current Mode)

Comparator

Programmable hysteresis and response time
Configurable as interrupt or reset source

Low current (< 0.5 pA)

Memory

768 bytes data RAM

8 kB EPROM OTP code memory (byte programmable)
On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

C8051F336 can be used as in-system code development platform; com-
plete development kit available

Supply Voltage 1.8 to 3.6 V

On-chip LDO regulator for core supply
On-chip voltage supply monitor
Temperature Range: —40 to +85 °C
Development Kit: C8051T630DK

Hi

gh-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 25 MIPS throughput with 25 MHz clock

Expanded interrupt handler

Digital Peripherals

17 port I/O; All 5 V tolerant with high sink current

Hardware enhanced UART, SPI™, and SMBus™ serial ports
Four general purpose 16-bit counter/timers

Timer with Real-time clock capability

16-Bit programmable counter array (PCA) with five capture/compare
modules

- PWM
- Rising/falling edge capture
- Frequency output

Software timer

Clock Sources

Two internal oscillators:
-24.5 MHz with 2% accuracy supports crystal-less UART operation
-Low-power suspend mode with fast wake time
-80 kHz low frequency, low-power

External oscillator: RC, C, or Clock

Can switch between clock sources on-the-fly

Package

20-pin QFN
Pin Compatibile with C8051F33x Family of Devices

PoF\{Ner On CIP-51 8051 —>| Port I/0 Configuration |—+ - v
eset PO.0/VREF
— Controller Core Digital Peripherals < ™ PO.1/IDAO
8k Byte EPROM UART < X P0.2/VPP
C2CKIRST [X] Debug / Program Memory [ UART | Port 0 X] PO.3/EXTCLK
Programming a Ti{m;rs?,o, N Drivers |« % iggg );(
Hardware )2, < > -
I: 256 Byte SRAM L Priority X PO.6/CNVSTR
c2D PCA/ | | Crossbar o <] PO.7
512 Byte XRAM wDT Decoder — {5 PLO
< P1.1
Peripheral Power y % 12
_ Peripheral Power .
_ SPI Port1 [« X P1.3
SYSCLK | Crossbar Comtrol | Drivers |« X P14
VDD >
X Regulator Core Power SFR L. % ii:
Bus - :
Analog Peripherals — 1K PL7
GND [X F--——=-——~———-- | Port2 =X P2.0/c2D
Y Precision I| Voltage 10-bit l Drivers
|| Reference IDAC |
24.5 MHz | | VREF IDAO |
Oscillator | |
I I
Low-Freq. | | : |
Oscillator bl | |
I I
External : |
EXTCLK » Oscillator —| | :
Circuit | |
System Clock 4M@
Configuration Comparator
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25 MIPS, 8 kB EPROM, Mixed-Signal MCU

Analog Peripherals

Comparator

- Programmable hysteresis and response time
- Configurable as interrupt or reset source

- Low current (< 0.5 pA)

Memory

- 768 bytes data RAM

- 8kB EPROM OTP code memory (byte programmable)

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- CB8051F336 can be used as in-system code development platform; com-
plete development kit available

Supply Voltage 1.8 to 3.6 V

- On-chip LDO regulator for core supply

- On-chip voltage supply monitor
Temperature Range: —40 to +85 °C
Development Kit: C8051T630DK

H|gh -Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Dlgltal Peripherals
29/25/21 port 1/O; All 5 V tolerant with high sink current
- Hardware enhanced UART, SPI™, and SMBus™ serial ports
- Four general purpose 16-bit counter/timers
- Timer with Real-time clock capability

16-Bit programmable counter array (PCA) with five capture/compare
modules

- PWM
- Rising / falling edge capture
- Frequency output

- Software timer

-Clock Sources

- Two internal oscillators:
-24.5 MHz with £2% accuracy supports crystal-less UART operation
-Low-power suspend mode with fast wake time
-80 kHz low frequency, low-power

- External oscillator: RC, C, or Clock

- Can switch between clock sources on-the-fly

Package
- 20-pin QFN and 24-pin QFN
- Pin Compatibile with C8051F33x Family of Devices

Power On CIP-51 8051
Reset Controller Core
Reset
8k Byte EPROM
C2CK/RST [X Debug / Program Memory
Programming [
I: Hardware 256 Byte SRAM
C2D
512 Byte XRAM
Peripheral Power Y y
—
—c/
SYSCLK
VDD >
IZ ﬂjlator Core Power SFR
Bus
GND [X
Precision
24.5 MHz —>;
Oscillator
Low-Freq. N
Oscillator
4—
External
EXTCLK » Oscillator >
Circuit
System Clock
Configuration

N

—

Port I/O Configuration

] P0.O/VREF
Digital Peripherals X P0.1/IDAO
UART >X] P0.2/VPP
Port 0 »X] P0.3/EXTCLK
Timers 0, Drivers »X] P0.4/TX
123 [ | PO.5/RX
N Priority X P0.6/CNVSTR
pCA/ Crossbar ] P0.7
wDpT [€?] Decoder 2 s PLO
»X] P1.1
ECE X
[_SMBus | < P12
SPI Port 1 N P1.3
Drivers X P14
| Crossbar Control | X P15
X P1.6
Analog Peripherals - X P17
Port2 [« P2.0/C2D
Drivers
CPO,CPOA <]«
N e

Comparator

OTP EPROM-Based
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25 MIPS, 4 kB EPROM, 10-Bit ADC, 10-Bit DAC, Mixed-Signal MCU

SILICON LABS

Analog Peripherals
- 10-Bit ADC
- Up to 500 ksps

- Up to 16 external single-ended inputs

- VREF from external pin, VDD, or internal regulator

- Built-in temperature sensor

- External conversion start input
10-bit DAC (Current Mode)
Comparator

- Programmable hysteresis and response time
- Configurable as interrupt or reset source

- Low current (< 0.5 pA)

Memory
- 768 bytes data RAM

- 4 kB EPROM OTP memory (byte programmable)

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system

debug (no emulator required)

- CB8051F336 can be used as in-system code development platform; com-

plete development kit available
Supply Voltage 1.8 to 3.6 V

- On-chip LDO regulator for core supply

- On-chip voltage supply monitor

Temperature Range: —40 to +85 °C
Development Kit: C8051T630DK

High-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Digital Peripherals
- 17 port I/O; All 5 V tolerant with high sink current
- Hardware enhanced UART, SPI™, and SMBus™ serial ports
- Four general purpose 16-bit counter/timers
- Timer with Real-time clock capability
- 16-Bit programmable counter array (PCA) with five capture/compare
modules
- PWM
- Rising / falling edge capture
- Frequency output
- Software timer
-Clock Sources
- Two internal oscillators:
-24.5 MHz with 2% accuracy supports crystal-less UART operation
-Low-power suspend mode with fast wake time
-80 kHz low frequency, low-power
- External oscillator: RC, C, or Clock
- Can switch between clock sources on-the-fly

Package
- 20-pin QFN
- Pin Compatibile with C8051F33x Family of Devices

Power On CIP-51 8051 = Port I/O Configuration F——
Reset <] PO.0/VREF
— Controller Core Digital Peripherals «—1—1X] P0.1/IDAO
4k Byte EPROM UART X P0.2/VPP
C2CK/RST [X] Debug / Program Memory ,| Porto ] PO.3/EXTCLK
Programming Timers 0, | _| Drivers «—¢4—{X] P0.4/TX
Hardware 256 Byte SRAM 1,2,3 o X P0.5/RX
I: N Priority X P0.6/CNVSTR
C2D PCA/ ol Crossbar . <] P0.7
512 Byte XRAM wDT Decoder I P10
X P1.1
Peripheral Power Zl pP1.2
__efripheral Fower ) N .
e SPI Port 1 N P13
SYSCLK | Crossbar Control | Drivers X P14
VDD
IZ IR_eguIator Core Power SFR % gig
Bus - ’
Analog Peripherals - X P17
GND [ = T 77" 1 Port 2 X P2.0/C2D
2 o Voltage 10-bit | "
Precision Ref l—» ||DAC>_' | Drivers
24.5 MHz > elerence Jvrer DAO |
Oscillator |
VDD VREF
Min. :
Low-Freq. VDD
Oscillator [ ] :
10-bit |
500k5p5 Temp
External ADC :
EXTCLK Oscillator > |
Circuit “T630/2/4 Only I
System Clock MQ‘
Configuration Comparator
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25 MIPS, 4 kB EPROM, Mixed-Signal MCU

Analog Peripherals

Comparator

- Programmable hysteresis and response time

- Configurable as interrupt or reset source

- Low current (< 0.5 pA)

Memory

- 768 bytes data RAM

- 4 kB EPROM OTP code memory (byte programmable)
On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

H

D

- CB8051F336 can be used as in-system code development platform; com-

plete development kit available
Supply Voltage 1.8 to 3.6 V
- On-chip LDO regulator for core supply
- On-chip voltage supply monitor
Temperature Range: —40 to +85 °C
Development Kit: C8051T630DK

igh-Speed 8051 puC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 25 MIPS throughput with 25 MHz clock

Expanded interrupt handler

igital Peripherals
17 port I/O; All 5 V tolerant with high sink current
Hardware enhanced UART, SPI™, and SMBus™ serial ports
Four general purpose 16-bit counter/timers
Timer with Real-time clock capability

16-Bit programmable counter array (PCA) with five capture/compare
modules

- PWM

- Rising / falling edge capture

- Frequency output
Software timer

-Clock Sources

Two internal oscillators:
-24.5 MHz with +2% accuracy supports crystal-less UART operation
-Low-power suspend mode with fast wake time
-80 kHz low frequency, low-power

External oscillator: RC, C, or Clock

Can switch between clock sources on-the-fly

Package

20-pin QFN
Pin Compatibile with C8051F33x Family of Devices

PoF\zNer On CIP-51 8051 ->| Port I/O Configuration |—+ - v
eset < PO.0/VREF
Controller Core — -
— Digital Peripherals < X P0.1/IDAO
4k Byte EPROM UART € ] P0.2/VPP
C2CK/RST [X Debug / Program Memory [ UART } | Porto | PO.3/EXTCLK
Programming € Timers 0, N Drivers X P0.4/TX
Hardware 256 Byte SRAM 1,2,3 briori Z PO.5/RX
N riority ] P0.6/CNVSTR
C2D PCA/ Crossbar <] P0.7
wpT [€?| Decoder 2
512 Byte XRAM L X P10
< P1.1
Peripheral Power Y % P12
_eriphera’ Fower, .
L~ SPI Port 1 X P13
SYSCLK | Crossbar Control | Drivers X P1.4
VDD >
IX ﬂjlﬁtor Core Power SFR % Eig
Bus - ’
Analog Peripherals - »x] P17
GND X v Port 2 < Z P2.0/C2D
Precision Drivers
24.5 MHz —>|
Oscillator CPO, CPOA _~ >
> <
Low-Freq. L, Comparator
Oscillator
(—
External
EXTCLK Oscillator |
Circuit
System Clock
Configuration

OTP EPROM-Based
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634

SILICON LABS

Analog Peripherals

10-Bit ADC
Up to 500 ksps

Up to 16 external single-ended inputs
VREF from external pin, VDD, or internal regulator
Built-in temperature sensor
External conversion start input
10-bit DAC (Current Mode)
Comparator
Programmable hysteresis and response time
Configurable as interrupt or reset source

Low current (<

Memory

768 bytes data

0.5 pA)

RAM

2 kB EPROM OTP memory (byte programmable)
On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)
C8051F336 can be used as in-system code development platform; com-
plete development kit available

Supply Voltage 1.8 to 3.6 V
On-chip LDO regulator for core supply

On-chip voltage supply monitor
Temperature Range: —40 to +85 °C
Development Kit: C8051T630DK

ngh -Speed 8051 pC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Digital Peripherals

- 17 port I/O; All 5 V tolerant with high sink current

- Hardware enhanced UART, SPI™, and SMBus™ serial ports
- Four general purpose 16-bit counter/timers

- Timer with Real-time clock capability

- 16-Bit programmable counter array (PCA) with five capture/compare
modules

- PWM
- Rising / falling edge capture
- Frequency output

- Software timer

-Clock Sources

- Two internal oscillators:
-24.5 MHz with 2% accuracy supports crystal-less UART operation
-Low-power suspend mode with fast wake time
-80 kHz low frequency, low-power

- External oscillator: RC, C, or Clock

- Can switch between clock sources on-the-fly

Package
- 20-pin QFN
- Pin Compatibile with C8051F33x Family of Devices

Po;ver On CIP-51 8051 Port I/O Configuration — 2
eset »X] P0.0/VREF
Reset Controller Core Digital Peripherals <«——X] P0.1/IDAO
2k Byte EPROM UART ™ PO.2/VPP
C2CK/RST [X] Debug / Program Memory | ) Porto »X] PO.3/EXTCLK
Programming Timers 0, s Drivers |« >X] P0.4/TX
Hardware 256 Byte SRAM 1,2,3 o ] P0.5/RX
I: Priority »X] P0.6/CNVSTR
c2D PCA/ Crossbar X PO.7
[
512 Byte XRAM wDT Decoder ¥ 51 P10
> P1.1
Peripheral Power Z| P1.2
EEEEE—— .
L SPI Port 1 X P1.3
SYSCLK | Crossbar Control | Drivers > P14
VDD >
IZ Regulator Core Power SFR % gig
Bus - ’
Analog Peripherals - > PL7
GND B ______________I Port 2 ] P2.0/C2D
| e g oA 1] LEvers
24.5 MHz —>| IDAO I
Oscillator | |
| VDD VREF |
I ot I
Low-Freq. N | VDD |
Oscillator | |
| [1o-bit |
500ksps Temp
External 'l anc |
EXTCLK » Oscillator || ! ensor !
Circuit | T630/2/4 Only |
System Clock «CP0. CPOA <“ >
Configuration Comparator
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25 MIPS, 2 kB EPROM, Mixed-Signal MCU

Analog Peripherals

Comparator

- Programmable hysteresis and response time

- Configurable as interrupt or reset source

- Low current (< 0.5 pA)

Memory

- 768 bytes data RAM

- 2 kB EPROM OTP code memory (byte programmable)
On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Hi

gh-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 25 MIPS throughput with 25 MHz clock

Expanded interrupt handler

Digital Peripherals

- CB8051F336 can be used as in-system code development platform; com-

plete development kit available
Supply Voltage 1.8 to 3.6 V
- On-chip LDO regulator for core supply
- On-chip voltage supply monitor
Temperature Range: —40 to +85 °C
Development Kit: C8051T630DK

17 port I/O; All 5 V tolerant with high sink current

Hardware enhanced UART, SPI™, and SMBus™ serial ports
Four general purpose 16-bit counter/timers

Timer with Real-time clock capability

16-Bit programmable counter array (PCA) with five capture/compare
modules

- PWM

- Rising / falling edge capture

- Frequency output
Software timer

-Clock Sources

Two internal oscillators:
-24.5 MHz with +2% accuracy supports crystal-less UART operation
-Low-power suspend mode with fast wake time
-80 kHz low frequency, low-power

External oscillator: RC, C, or Clock

Can switch between clock sources on-the-fly

Package

20-pin QFN
Pin Compatibile with C8051F33x Family of Devices

PoF\zNer On CIP-51 8051 ->| Port I/O Configuration |—+ - v
eset < PO.0/VREF
Controller Core — -
— Digital Peripherals < X P0.1/IDAO
2k Byte EPROM UART < X P0.2/VPP
C2CK/RST [X Debug / Program Memory [ UART } | Porto | PO.3/EXTCLK
Programming € Timers 0, N Drivers X P0.4/TX
Hardware 256 Byte SRAM 1,2,3 briori Z PO.5/RX
N riority ] P0.6/CNVSTR
C2D PCA/ Crossbar <] P0.7
wpT [€?| Decoder 2
512 Byte XRAM L X P10
< P1.1
Peripheral Power Y % P12
_eriphera’ Fower, .
L~ SPI Port 1 X P13
SYSCLK | Crossbar Control | Drivers X P1.4
VDD >
IX ﬂjlﬁtor Core Power SFR % Eig
Bus - ’
Analog Peripherals - »x] P17
GND X v Port 2 < Z P2.0/C2D
Precision Drivers
24.5 MHz —>|
Oscillator CPO, CPOA _~ >
> <
Low-Freq. L, Comparator
Oscillator
(—
External
EXTCLK Oscillator |
Circuit
System Clock
Configuration

OTP EPROM-Based

Copyright © 2008 by Silicon Laboratories

Rev 0.6

63


http://www.cygnal.com

SILICON LABS

64

Copyright © 2008 by Silicon Laboratories
Rev 0.6

OTP EPROM-Based


http://www.cygnal.com

Mixed-Signal MCUs

Copyright © 2008 by Silicon Laboratories
Rev 0.6

65



000

20 MIPS, 32 kB Flash, 12-Bit ADC, 64-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

12-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5
- Data-dependent windowed interrupt generator
- Built-in temperature sensor (+3 °C)

Two 12-bit DACs

- Voltage output

- 10 psec settling time

Two Comparators

- 16 programmable hysteresis values

- Configurable to generate interrupts or reset
Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

- Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- Fully compliant with IEEE 1149.1 specification

Temperature Range: —40 to +85 °C

ngh Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 20 MIPS throughput with 20 MHz system clock

- Expanded interrupt handler; up to 21 interrupt sources

Memory

- 256 bytes data RAM

- 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Dlgltal Peripherals
32 port I/O; all are 5 V tolerant

- Hardware SMBus™ (IZCTM compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules

- 4 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 20 MHz
- Multiple power saving sleep and shutdown modes
Package

- 64-pin TQFP (lead-free package)
Ordering Part Number

- C8051F000-GQ

VDD _
VDD E — pl——& P0.0
oD Digital Power UART c 0 <_’E<_>|g P02
DGND )| SMBUS_|¢——> R l—>R P0.3
DGND = _ o P "|Dle——X P0.4
SPI Bus [——>X P0.5
ol — P o R
Aé\lg Analog Power 5-Chnl s i<—>& PO.7
AGND g:'@ PCA B [p——& P10
= 32kby Ti A 1 g
TcK yte i~ imers l——X P1.2
™S ®—» JTAG |Boundary Scan 8 FLASH » o012 |[€ IR D<—>§ P13
1 R—> Logic | Debug HW :
< - l—X P1.5
0 Re—| 01 rzeome e
/RST [ Resel! § RAM Por 0 S |V e P1.7
: 7 I iy
VDD WDT | le—>X P2.1
Monitor Port 1 T 2R P2.2
Latch X P2.3
External C C Dfe—>X P2.4
Al B Oscillator H r IZ& P23
X Circuit System Clock] O Latch | Ve SR p27
Internal r _ SFR Bus F‘—’& P3.0
Oscillator el Port3 |, 3 <_"ZI<—>13| ba
Latch X P3.3
VREF IZ)—'E — D[R Eg-g
bACL \rl —>X P3.6
_<—>® P3.7
DACO
AINO.O R—>]
AINO.1 R—>]
AINO.2 R—> A ADC
AINO.3 [
AINO.4 m—»’l\j ] ¢ 100ksps
AINO.5 R—>] -Bi
A8 B—x \ (12-Bit)
AINO.7 R—]
e TEMP
CPO+ [
cPo- K »
CP1+ X
cP1- R
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- 20 MIPS, 32 kB Flash, 12-Bit ADC, 48-Pin Mixed-Signal MCU
SILICON LARS

Analog Peripherals ngh Speed 8051 uC Core

12-Bit ADC Pipelined instruction architecture; executes 70% of Instructions in 1 or 2
- +1 LSB INL; no missing codes system clocks

- Programmable throughput up to 100 ksps - Up to 20 MIPS throughput with 20 MHz clock

- 8 external inputs; programmable as single-ended or differential - Expanded interrupt handler; up to 21 interrupt sources

- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5 Memory

- Data-dependent windowed interrupt generator - 256 bytes data RAM

- Built-in temperature sensor (+3 °C) - 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
Two 12-Bit DACs are reserved)

- Voltage output Dlgltal Peripherals

- 10 psec settling time

16 port I/O; all are 5 V tolerant
Two Comparators

- Hardware SMBus™ (IZCTM compatible), SPI™, and UART serial ports

- 16 programmable hysteresis values available concurrently

- Configurable to generate interrupts or reset - Programmable 16-bit counter/timer array with five capture/compare
Internal Voltage Reference modules

Vpp Monitor/Brown-out Detector - 4 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

On-Chip JTAG Debug Clock Sources

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit

emulation - Internal programmable oscillator: 2-16 MHz
- Supports breakpoints, single stepping, watchpoints, inspect/modify - External oscillator: Crystal, RC, C, or Clock
memory, and registers ] . . - Can switch between clock sources on-the-fly
- Superior performance to emulation systems using ICE-chips, target
pods, and sockets Supply Voltage: 2.7 to 3.6 V
- Fully compliant with IEEE 1149.1 specification - Typical operating current: 10 mA at 20 MHz
Temperature Range: —40 to +85 °C - Multiple power saving sleep and shutdown modes
Package

- 48-pin TQFP (lead-free package)

Ordering Part Number
- C8051F001-GQ
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SILICON LABS

Analog Peripherals

12

-Bit ADC

+1 LSB INL; no missing codes

Programmable throughput up to 100 ksps

4 external inputs; programmable as single-ended or differential
Programmable amplifier gain: 16, 8, 4,2, 1, 0.5
Data-dependent windowed interrupt generator

Built-in temperature sensor (£3 °C)

Two 12-Bit DACs

Co

Voltage output

10 psec settling time

mparator

16 programmable hysteresis values
Configurable to generate interrupts or reset

Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug

Te

On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Fully compliant with IEEE 1149.1 specification

mperature Range: —40 to +85 °C

ngh-Speed 8051 puC Core

Pipelined instruction architecture; executes 70% of Instructions in 1 or 2
system clocks
- Up to 20 MIPS throughput with 20 MHz clock

- Expanded interrupt handler; up to 21 interrupt sources

Memory

- 256 bytes data RAM

- 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Dlgltal Peripherals
8 port I/O; all are 5V tolerant

- Hardware SMBus™ (IZCTM compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules

- 4 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 20 MHz
- Multiple power saving sleep and shutdown modes
Package

- 32-pin LQFP (lead-free package)
Ordering Part Number

- C8051F002-GQ
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- 25 MIPS, 32 kB Flash, 12-Bit ADC, 64-Pin Mixed-Signal MCU
SILICON LARS

Analog Peripherals ngh-Speed 8051 pC Core

12-Bit ADC Pipelined instruction architecture; executes 70% of Instructions in 1 or 2
- +1 LSB INL; no missing codes system clocks

- Programmable throughput up to 100 ksps - Up to 25 MIPS throughput with 25 MHz clock

- 8external inputs; programmable as single-ended or differential - Expanded interrupt handler; up to 21 interrupt sources

- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5 Memory

- Data-dependent windowed interrupt generator - 2304 bytes data RAM

- Built-in temperature sensor (+3 °C) - 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
Two 12-Bit DACs are reserved)

- Voltage output Dlgltal Peripherals

- 10 psec settling time 32 port I/O; all are 5 V tolerant

Two Comparators - Hardware SMBus™ (IZCTM compatible), SPI™, and UART serial ports
- 16 programmable hysteresis values available concurrently

- Configurable to generate interrupts or reset - Programmable 16-bit counter/timer array with five capture/compare
Internal Voltage Reference modules

Vpp Monitor/Brown-out Detector - 4 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

On-Chip JTAG Debug Clock Sources

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit

emulation - Internal programmable oscillator: 2-16 MHz
- Supports breakpoints, single stepping, watchpoints, inspect/modify - External oscillator: Crystal, RC, C, or Clock
memory, and registers ] . . - Can switch between clock sources on-the-fly
- Superior performance to emulation systems using ICE-chips, target
pods, and sockets Supply Voltage: 2.7 to 3.6 V
- Fully compliant with IEEE 1149.1 specification - Typical operating current: 12.5 mA at 25 MHz
Temperature Range: —40 to +85 °C - Multiple power saving sleep and shutdown modes
Package

- 64-pin TQFP (lead-free package)

Ordering Part Number
- C8051F005-GQ
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Analog Peripherals
12-Bit ADC

+1 LSB INL; no missing codes

Programmable throughput up to 100 ksps

8 external inputs; programmable as single-ended or differential
Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5
Data-dependent windowed interrupt generator

Built-in temperature sensor (+3 °C)

Two 12-Bit DACs

Voltage output
10 psec settling time

Two Comparators

16 programmable hysteresis values
Configurable to generate interrupts or reset

Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug

Te

On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Fully compliant with IEEE 1149.1 specification

mperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of Instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler; up to 21 interrupt sources

Memory

- 2304 bytes data RAM

- 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Digital Peripherals

- 16 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules

- 4 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
Clock Sources

- Internal programmable oscillator: 2-16 MHz

- External oscillator: Crystal, RC, C, or Clock

- Can switch between clock sources on-the-fly
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 12.5 mA at 25 MHz
- Multiple power saving sleep and shutdown modes
Package

- 48-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F006-GQ
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25 MIPS, 32 kB Flash, 12-Bit ADC, 32-Pin Mixed-Signal MCU

Analog Peripherals

12-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 4 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5
- Data-dependent windowed interrupt generator
- Built-in temperature sensor (+3 °C)

Two 12-Bit DACs

- Voltage output

- 10 psec settling time

Comparator

- 16 programmable hysteresis values

- Configurable to generate interrupts or reset
Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

- Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- Fully compliant with IEEE 1149.1 specification

Temperature Range: —40 to +85 °C

VoD g:’_>
VDD Digital Power

ngh-Speed 8051 pC Core

Pipelined instruction architecture; executes 70% of Instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler; up to 21 interrupt sources

Memory

- 2304 bytes data RAM

- 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Dlgltal Peripherals
8 port I/O; all are 5V tolerant

- Hardware SMBus™ (IZCTM compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules

- 4 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 12.5 mA at 25 MHz

- Multiple power saving sleep and shutdown modes
Package

- 32-pin LQFP (lead-free package)

Ordering Part Number

- CB8051F007-GQ
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SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5
- Data-dependent windowed interrupt generator
- Built-in temperature sensor (+3 °C)

Two 12-Bit DACs

- Voltage output

- 10 psec settling time

Two Comparators

- 16 programmable hysteresis values

- Configurable to generate interrupts or reset
Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

- Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- Fully compliant with IEEE 1149.1 specification

Temperature Range: —40 to +85 °C

VDD
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AINO.
AINO.

NouhMWNRO

CPO+
CPO-
CP1+
CP1-

ngh Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of Instructions in 1 or 2
system clocks
- Up to 20 MIPS throughput with 20 MHz clock

- Expanded interrupt handler; up to 21 interrupt sources

Memory

- 256 bytes data RAM

- 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Dlgltal Peripherals
32 port I/O; all are 5 V tolerant

- Hardware SMBus™ (IZCTM compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules

- 4 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 20 MHz

- Multiple power saving sleep and shutdown modes
Package

- 64-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F010-GQ
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20 MIPS, 32 kB Flash, 10-Bit ADC, 48-Pin Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5
- Data-dependent windowed interrupt generator
- Built-in temperature sensor (+3 °C)

Two 12-Bit DACs

- Voltage output

- 10 psec settling time

Two Comparators

- 16 programmable hysteresis values

- Configurable to generate interrupts or reset
Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit

emulation

- Supports breakpoints, single stepping, watchpoints, inspect/modify

memory, and registers

- Superior performance to emulation systems using ICE-chips, target

pods, and sockets
- Fully compliant with IEEE 1149.1 specification

Temperature Range: —40 to +85 °C

ngh-Speed 8051 pC Core

Pipelined instruction architecture; executes 70% of Instructions in 1 or 2

system clocks
Up to 20 MIPS throughput with 20 MHz clock
Expanded interrupt handler; up to 21 interrupt sources

Memory

256 bytes data RAM

32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Dlgltal Peripherals

16 port I/O; all are 5 V tolerant
Hardware SMBus™ (IZCTM compatible), SPI™, and UART serial ports
available concurrently

Programmable 16-bit counter/timer array with five capture/compare
modules

4 general-purpose 16-bit counter/timers
Dedicated watchdog timer; bidirectional reset

Clock Sources

Internal programmable oscillator: 2-16 MHz
External oscillator: Crystal, RC, C, or Clock
Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

Typical operating current: 10 mA at 20 MHz
Multiple power saving sleep and shutdown modes

Package

48-pin TQFP (lead-free package)

Ordering Part Number

C8051F011-GQ
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SILICON LABS

Analog Peripherals

10

-Bit ADC

+1 LSB INL; no missing codes

Programmable throughput up to 100 ksps

4 external inputs; programmable as single-ended or differential
Programmable amplifier gain: 16, 8, 4,2, 1, 0.5
Data-dependent windowed interrupt generator

Built-in temperature sensor (£3 °C)

Two 12-Bit DACs

Co

Voltage output

10 psec settling time

mparator

16 programmable hysteresis values
Configurable to generate interrupts or reset

Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug

Te

On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Fully compliant with IEEE 1149.1 specification

mperature Range: —40 to +85 °C

ngh-Speed 8051 pC Core

Pipelined instruction architecture; executes 70% of Instructions in 1 or 2
system clocks
- Up to 20 MIPS throughput with 20 MHz clock

- Expanded interrupt handler; up to 21 interrupt sources

Memory

- 256 bytes data RAM

- 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Dlgltal Peripherals
8 port I/O; all are 5V tolerant

- Hardware SMBus™ (IZCTM compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules

- 4 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 20 MHz

- Multiple power saving sleep and shutdown modes
Package

- 32-pin LQFP (lead-free package)

Ordering Part Number

- CB8051F012-GQ
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25 MIPS, 32 kB Flash, 10-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5
- Data-dependent windowed interrupt generator
- Built-in temperature sensor (+3 °C)

Two 12-Bit DACs

- Voltage output

- 10 psec settling time

Two Comparators

- 16 programmable hysteresis values

- Configurable to generate interrupts or reset
Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug

On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit

emulation

High-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of Instructions in 1 or 2

D

Cc

- Supports breakpoints, single stepping, watchpoints, inspect/modify -

memory, and registers

- Superior performance to emulation systems using ICE-chips, target

pods, and sockets
- Fully compliant with IEEE 1149.1 specification

Temperature Range: —40 to +85 °C

VDD

system clocks
Up to 25 MIPS throughput with 25 MHz clock

Expanded interrupt handler; up to 21 interrupt sources

emory
2304 bytes data RAM

32 kB Flash; in-system programmable in 512-byte sectors (512 bytes

are reserved)

igital Peripherals
32 port I/O; all are 5 V tolerant

Hardware SMBus™ (I2C™ compatible), SPI™, and UART serial ports

available concurrently

Programmable 16-bit counter/timer array with five capture/compare
modules

4 general-purpose 16-bit counter/timers

Dedicated watchdog timer; bidirectional reset

lock Sources
Internal programmable oscillator: 2-16 MHz
External oscillator: Crystal, RC, C, or Clock
Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

Typical operating current: 12.5 mA at 25 MHz
Multiple power saving sleep and shutdown modes

Package

o)

64-pin TQFP (lead-free package)
rdering Part Number
C8051F015-GQ

VDD E , — [p}e——x Po.0
D\G/BB Eiijiia' IRET ) _UART c Ole—m Eg:;
oot 1 R o f—m o
DGND . fo) DX gg-g
AV+ §:_> > SPiBus | S "le——R Po.6
Aé\l\ig Analog Power 5-Chnl S i' = PO.7
AGND 5:7.7 PCA —

— B PR i
oK B 32kbyte Timers A e s P12
™s m—» JTAG |Boundary Scan 8 FLASH 7l 012 [ IR [«—>X PL.3
™1 B———> Logic | Debug HW DR £-d
™0 He—| LA 0l o) e

RST @ ™ Resetl 5 RAM \?V [V R P17
Latch (o le—x

VDD WDT 1 | 2048 byte 1 P x P21

Monitor XRAM Port 1 T 2l SR P22

Latch c N <_"2|<—>|2| P§_3

External “|p p2.4

N [t ¢ H rf—m s

XTAL2 Be———— " it System Clock] O Latch L Ve—>m P27

internal r| SFR Bus [pe—>® P30

Oscillator e I Port3 | REP ,&& ﬁi;;

> Latch [ 7| le—>x P3.3

VREF — Dl¢—>K P3.4

r l—»X P3.5

DACL v <—>|z|& E;g

DACO

AINO.O
AINO.1

AINO.2 A ADC
AINO.3 [R »

:mgg E_>E_>’L\JA Z;ﬁ ( 100kSPS
AINO.6 R—] X \ (10-Bit)
AINO.7 R—>

CcPo+ X
CcPO- X
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25 MIPS, 32 kB Flash, 10-Bit ADC, 48-Pin Mixed-Signal MCU

016

SILICON LABS

Analog Peripherals
10-Bit ADC

+1 LSB INL; no missing codes

Programmable throughput up to 100 ksps

8 external inputs; programmable as single-ended or differential
Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5
Data-dependent windowed interrupt generator

Built-in temperature sensor (+3 °C)

Two 12-Bit DACs

Voltage output
10 psec settling time

Two Comparators

16 programmable hysteresis values
Configurable to generate interrupts or reset

Internal Voltage Reference
Vpp Monitor/Brown-out Detector

(o)

n-Chip JTAG Debug

On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

VDD

g Digital Power

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of Instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler; up to 21 interrupt sources

Memory

- 2304 bytes data RAM

- 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Digital Peripherals

- 16 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules

- 4 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock

- Can switch between clock sources on-the-fly
- Fully compliant with IEEE 1149.1 specification
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 12.5 mA at 25 MHz
- Multiple power saving sleep and shutdown modes
Package

- 48-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F016-GQ

VDD — ple——& Po.0
DGND UART le——R PO.1
peno > UART J¢——> g 0 po-1
L [ SvBus | Rle o
le——R P0.5
AV+ §:| SPI Bus s r po-
Aé\l\ﬁ) Analog Power 5-Chnl s \ le—> PO.7
AGND §:’_<9 PCA B N 1o
p— - le——R P1.1
TCK [ > 32kbyte .| Timers A 1le > P1.2
™S ®——» JTAG |Boundary Scan 8 FLASH ”| 012 R | R P13
R—— i < < Dl¢e——R P1.4
;g(‘) Logic Debug HW |« 0 5T — ° e
e yte —)__lmer = be
JRST [@ Reset 5 RAM oo S v < >X o
1 W =
VDD WDT 2048 byte 1 P
i 2
Monitor XRAM T
Latch < >
External C (o3 “|p
;gﬁt; &IZ — | Oscillator H r
Circuit System Clock] O Latch L] v
Internal ri. SFR Bus (]
Oscillator e -~ ponj3 B NE
Latch
VREF — D
r
DAC1
pACL (12-Bit) M
DACO
AINO.O  [R——»[]
AINO.1 [R—>]
AINO.2 [R—> A ADC
AINO.3 [
AINO.4 g—»"d s { 100ksps
AINO.5  [R—>] -Bi
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AINO.7  [R—>]
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CPO- [
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25 MIPS, 32 kB Flash, 10-Bit ADC, 32-Pin Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 4 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5
- Data-dependent windowed interrupt generator
- Built-in temperature sensor (+3 °C)

Two 12-Bit DACs

- Voltage output

- 10 psec settling time

Comparator

- 16 programmable hysteresis values

- Configurable to generate interrupts or reset
Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit

emulation

H

igh-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of Instructions in 1 or 2

system clocks
Up to 25 MIPS throughput with 25 MHz clock
Expanded interrupt handler; up to 21 interrupt sources

Memory

D

Cc

- Supports breakpoints, single stepping, watchpoints, inspect/modify -

memory, and registers

- Superior performance to emulation systems using ICE-chips, target

pods, and sockets
- Fully compliant with IEEE 1149.1 specification

Temperature Range: —40 to +85 °C

2304 bytes data RAM

32 kB Flash; in-system programmable in 512-byte sectors (512 bytes

are reserved)

igital Peripherals
8 port I/O; all are 5V tolerant

Hardware SMBus™ (IZCTM compatible), SPI™, and UART serial ports

available concurrently

Programmable 16-bit counter/timer array with five capture/compare
modules

4 general-purpose 16-bit counter/timers

Dedicated watchdog timer; bidirectional reset
lock Sources

Internal programmable oscillator: 2-16 MHz

External oscillator: Crystal, RC, C, or Clock

Can switch between clock sources on-the-fly

Supply Voltage: 2.7t0 3.6 V

Typical operating current: 12.5 mA at 25 MHz
Multiple power saving sleep and shutdown modes

Package

(o)

32-pin LQFP (lead-free package)
rdering Part Number
C8051F017-GQ

VDD gj —
VoD Digital Power ] P[¢ >X PO.0
9 UART C 0 [— PO.1
DGND le——X PO.2
solo E——1 > S J— R | [ ro's
SPI Bus o D<—>& P0:5
AV+ g:l > S r [ —— P0.6
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AGND g:l@ PCA B ]
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TCK  R—— >
™S ® JTAG | Boundary Scan 8 FLASH > 01,2 R N
1 B—— logic | Debug HW D
DO Re— 9 0 256 byte y
/RST @ N Reset} § RAM Port0 S M
VDD WDT 2048 byte | P
Monitor XRAM T 2
Latch
rALL External C s Cc D
’— Oscillator ort H r
XTALZ  Re—] Circuit System Clock| O — v
Internal r L SFR Bus F
Oscillator e P Port 3 3
Latch
r
DAC1 v
DACO
AINO.O [R——> ]
AINO.1 R—>
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25 MIPS, 16 kB Flash, 10-Bit ADC, 64-Pin Mixed-Signal MCU -
SILICON LABS

Analog Peripherals High-Speed 8051 uC Core

10-Bit ADC - Pipelined instruction architecture; executes 70% of instructions in 1 or 2
- +1 LSB INL; no missing codes system clocks

- Programmable throughput up to 100 ksps - Up to 25 MIPS throughput with 25 MHz system clock

- 8 external inputs; programmable as single-ended or differential - Expanded interrupt handler

- Data-dependent windowed interrupt generator Memory

- Built-in temperature sensor (+3 °C) - 1280 bytes data RAM

Two Comparators - 16 kB Flash; in system programmamble in 512-byte sectors (512 bytes
- 16 programmable hysteresis values are reserved)

- Configurable to generate interrupts or reset Digital Peripherals
Internal Voltage Reference _

! 32 port I/O; all are 5 V tolerant
Vpp Monitor/Brown-out Detector

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports

On-Chip JTAG Debug & Boundary Scan available concurrently . o
- On-chip debug circuitry facilitates full speed, non-intrusive in-system B E]rgglz.ls;n;mable 16-bit counter/timer array with five capture/compare

debug (no emulator required)
- Provides breakpoints, single stepping, watchpoints, stack monitor
- Inspect/modify memory and registers

- 4 general-purpose 16-bit counter/timers
- Dedicated watchdog timer; bidirectional reset

- Superior performance to emulation systems using ICE-chips, target Clock Sources

pods, and sockets - Internal programmable oscillator: 2-16 MHz
- |EEE1149.1 compliant boundary scan - External oscillator: Crystal, RC, C, or Clock
Temperature Range: —40 to +85 °C - Can switch between clock sources on-the-fly

Supply Voltage: 2.8 to 3.6 V

- Typical operating current: 12.5 mA at 25 MHz

- Multiple power saving sleep and shutdown modes
Package

- 64-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F018-GQ

VDD _
mE—] _ Sl 70.0
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0 Re——] 9w 0| [eeve] > Tmers ] el
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AINO.4 g—»hljl 100ksps _—
AINO.5 K—> -Ri NC
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25 MIPS, 16 kB Flash, 10-Bit ADC, 48-Pin Mixed-Signal MCU

Analog Peripherals ngh-Speed 8051 pC Core
10-Bit ADC Pipelined instruction architecture; executes 70% of instructions in 1 or 2
- +1 LSB INL; no missing codes system clocks

- Up to 25 MIPS throughput with 25 MHz system clock
- Expanded interrupt handler

- Programmable throughput up to 100 ksps
- 8 external inputs; programmable as single-ended or differential

- Data-dependent windowed interrupt generator Memory

- Built-in temperature sensor (+3 °C) - 1280 bytes data RAM

Two Comparators - 16 kB Flash; in system programmamble in 512-byte sectors (512 bytes
- 16 programmable hysteresis values are reserved)

- Configurable to generate interrupts or reset D|g|ta| Perlpherals

Internal Voltage Reference

: 16 port I/O; all are 5 V tolerant
Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan available concurrently
On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target Clock Sources
pods, and sockets - Internal programmable oscillator: 2-16 MHz

- |EEE1149.1 compliant boundary scan - External oscillator: Crystal, RC, C, or Clock

Temperature Range: —40 to +85 °C - Can switch between clock sources on-the-fly

Supply Voltage: 2.8t0 3.6 V

- Typical operating current: 12.5 mA at 25 MHz

- Multiple power saving sleep and shutdown modes
Package

- 48-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F019-GQ

modules
- 4 general-purpose 16-bit counter/timers
- Dedicated watchdog timer; bidirectional reset

VDD g:l )
VDD Digital Power

- Programmable 16-bit counter/timer array with five capture/compare

- Hardware SMBus™ (IZCTM compatible), SPI™, and UART serial ports

— [pl——m Po.0
DaND —> UART J«—|C 0 4_,5 bo 2
1 | Rl ) f—m o
D:’jf 2— ‘ SPI Bus o ?4—»& EE%
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- e——X P1.1
TCK = > 16kbyte | Timers A 1le »< P1.2
THS ®——» JTAG |Boundary Scan 8 FLASH » o1z [¢ "IRL o[ e
1 ®———> Logic | DebugHW I« > - :
o : Olemee] s o
/RST I D) Resel] 5 RAM Port 0 S |V R P17
1 | W 5
VDD WDT o | 1024 byte | P
Monitor = 7 XRAM ‘ Port 1 T 2
Latch < >
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;&té 'Z,g >| Oscillator H r
Circuit System Clock] O Latch | v
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r
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25 MIPS, 64 kB Flash, 12-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

12-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

8-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 500 ksps

- 8external inputs

- Programmable amplifier gain: 4, 2,1, 0.5

Two 12-Bit DACs

- Can synchronize outputs to timers for jitter-free waveform generation
Two Comparators

Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- 22 vectored interrupt sources

Memory
- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)
- External parallel data memory interface

Digital Peripherals

- 64 port 1/O; all are 5 V tolerant

- Hardware SMBus™ (IZCT'VI compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with 5 capture/compare mod-
ules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
- Real-time clock mode using Timer 3 or PCA
Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock

- Can switch between clock sources on-the-fly
Supply Voltage: 2.7t0 3.6 V

- Typical operating current: 10 mA at 25 MHz
- Multiple power saving sleep and shutdown modes
Package

- 100-pin TQFP (lead-free package)
Ordering Part Number

- CB8051F020-GQ
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DGND UARTO [————K P0.0
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TDO Re—— P2 —>X P2.0
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25 MIPS, 64 kB Flash, 12-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals
12-Bit ADC

+1 LSB INL; no missing codes

Programmable throughput up to 100 ksps

8 external inputs; programmable as single-ended or differential
Programmable amplifier gain: 16, 8, 4,2, 1, 0.5
Data-dependent windowed interrupt generator

Built-in temperature sensor (£3 °C)

8-Bit ADC

+1 LSB INL; no missing codes
Programmable throughput up to 500 ksps
8 external inputs

Programmable amplifier gain: 4, 2, 1, 0.5

Two 12-Bit DACs

Can synchronize outputs to timers for jitter-free waveform generation

Two Comparators
Internal Voltage Reference
Vpp Monitor/Brown-out Detector

o)

n-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints, stack monitor
Inspect/modify memory and registers

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

|IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

VDD

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock
- 22 vectored interrupt sources

Memory

- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes are
reserved)

- External parallel data memory interface

Digital Peripherals

- 32 portl/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with 5 capture/compare mod-
ules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
- Real-time clock mode using Timer 3 or PCA
Clock Sources

- Internal programmable oscillator: 2—-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7t0 3.6 V

- Typical operating current: 10 mA at 25 MHz
- Multiple power saving sleep and shutdown modes
Package

- 64-pin TQFP (lead-free package)
Ordering Part Number

- CB8051F021-GQ

VDD E Port I_/O
Dgzg Digital Power Config. — *
sz &1 8 1 meeo
DGND = > g
UART1 Drv > % PO.7
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AoND Analog Power 0 VB c
5 SPI Bus g N g;rlv ™ ] P1.0/AINL.O
X P1.7/AINL.7
%g R——»| JTAG Boundary Scan 1 S
I B———> Logic Debug HW s
DO Re— —X P2.0
/RS Reset| & SFR Bus 1,24 B > gfv : B
.. ) I
RTC R
= onit 64kbyte — .
e o Cle y PO, PL, o P3 TR R
FLASH » P2, P3 Drv * R p3.7
External Latehes
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Circuit - RAM
Clock r Config.
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8:1
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N DRV
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A DRV
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r DRV
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25 MIPS, 64 kB Flash, 10-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

8-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 500 ksps

- 8external inputs

- Programmable amplifier gain: 4, 2,1, 0.5

Two 12-Bit DACs

- Can synchronize outputs to timers for jitter-free waveform generation
Two Comparators

Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

ngh-Speed 8051 pC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

- 22 vectored interrupt sources

Memory

- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

- External parallel data memory interface

Dlgltal Peripherals

64 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with 5 capture/compare mod-
ules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using Timer 3 or PCA

Clock Sources

- Internal programmable oscillator: 2-16 MHz

- External oscillator: Crystal, RC, C, or Clock

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7t0 3.6 V

- Typical operating current: 10 mA at 25 MHz

- Multiple power saving sleep and shutdown modes

Package

- 100-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F022-GQ
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;Iﬁt; IZIZ > Oscillator 0 256 byte
Circuit s Crossbar
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VREFD [X I
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VREFO -
AINO.O A l P P5.0/A0
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SILICON LABS

023

25 MIPS, 64 kB Flash, 10-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals
10-Bit ADC

+1 LSB INL; no missing codes

Programmable throughput up to 100 ksps

8 external inputs; programmable as single-ended or differential
Programmable amplifier gain: 16, 8, 4,2, 1, 0.5
Data-dependent windowed interrupt generator

Built-in temperature sensor (£3 °C)

8-Bit ADC

+1 LSB INL; no missing codes
Programmable throughput up to 500 ksps
8 external inputs

Programmable amplifier gain: 4, 2, 1, 0.5

Two 12-Bit DACs

Can synchronize outputs to timers for jitter-free waveform generation

Two Comparators
Internal Voltage Reference
Vpp Monitor/Brown-out Detector

o)

n-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints, stack monitor
Inspect/modify memory and registers

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

|IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

VDD

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- 22 vectored interrupt sources

Memory
- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)
- External parallel data memory interface

Digital Peripherals

32 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with 5 capture/compare mod-
ules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
- Real-time clock mode using Timer 3 or PCA
Clock Sources

- Internal programmable oscillator: 2—-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7t0 3.6 V

- Typical operating current: 10 mA at 25 MHz
- Multiple power saving sleep and shutdown modes
Package

- 64-pin TQFP (lead-free package)
Ordering Part Number

- CB8051F023-GQ
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040

25 MIPS, 64 kB Flash, 12-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

12-Bit ADC

- +1 LSB INL; guaranteed monotonic

- Programmable throughput up to 100 ksps

- 13 external inputs; programmable as single-ended or differential

- Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

High-Voltage Differential Amplifier

- 60V common mode input range

- Offset adjust from —60 to +60 V

- 16 gain settings from 0.05 to 16

8-Bit ADC

- Programmable throughput up to 500 ksps

- 8 external inputs; programmable as single-ended or differential

- Programmable amplifier gain: 4, 2,1, 0.5

Two 12-Bit DACs

Three Comparators

Internal Voltage Reference

Precision Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor, pro-
gram trace memory

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets
- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)
- External parallel data memory interface

CAN Bus 2.0B

- 32 message objects

- "Mailbox" implementation only interrupts CPU when needed

Dlgltal Peripherals
64 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter array with 6 capture/compare modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- Internal programmable 2% oscillator: up to 25 MHz

- External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 25 MHz

- Multiple power saving sleep and shutdown modes

Package

- 100-pin TQFP (lead-free package)

Ordering Part Number

C8051F040-GQ
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SILICON LABS

041

25 MIPS, 64 kB Flash, 12-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals
12-Bit ADC
+1 LSB INL; guaranteed monotonic
Programmable throughput up to 100 ksps
13 external inputs; programmable as single-ended or differential
Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5

Data-dependent windowed interrupt generator

Built-in temperature sensor (+3 °C)
High-Voltage Differential Amplifier
60 V common mode input range
Offset adjust from —60 to +60 V

16 gain settings from 0.05 to 16
8-Bit ADC
Programmable throughput up to 500 ksps
8 external inputs; programmable as single-ended or differential
Programmable amplifier gain: 4, 2, 1, 0.5
Two 12-Bit DACs

Three Comparators
Internal Voltage Reference
Precision Vpp Monitor/Brown-out Detector
On-Chip JTAG Debug & Boundary Scan
On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)
Provides breakpoints, single stepping, watchpoints, stack monitor, pro-
gram trace memory

Inspect/modify memory and registers

Superior performance to emulation systems using ICE-chips, target
pods, and sockets
IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

MONEN

XTAL1
XTAL2

E—» Digital Power

B+ analog Pover

B—
R— JTAG

Boundary Scan

Logic

RB—
Re—

Debug HW

= Reset
VDD

External
Oscillator
Circuit

R—
Re—

VREF [X

DAC1

Internal
2%
Oscillator

DACO [X

VREFA
AINO.0
AINO.1
AINO.2
AINO.3

HVAIN+

HVAIN-
HVREF

System
Clock

HVCAP

xcz>

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2

system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler
Memory
- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes

are reserved)
- External parallel data memory interface

CAN Bus 2.0B

- 32 message objects

- "Mailbox" implementation only interrupts CPU when needed

Digital Peripherals
- 32 portl/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial

ports available concurrently

- Programmable 16-bit counter array with 6 capture/compare modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
- Real-time clock mode using timer 3 or PCA
Clock Sources

- Internal programmable 2% oscillator: up to 25 MHz

- External oscillator: Crystal, RC, C, or Clock
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 25 MHz

- Multiple power saving sleep and shutdown mode
Package

- 64-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F041-GQ
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25 MIPS, 64 kB Flash, 10-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; guaranteed monotonic

- Programmable throughput up to 100 ksps

- 13 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

High-Voltage Differential Amplifier

- 60V common mode input range

- Offset adjust from —60 to +60 V

- 16 gain settings from 0.05 to 16

8-Bit ADC

- Programmable throughput up to 500 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 4, 2,1, 0.5

Two 12-Bit DACs

Three Comparators

Internal Voltage Reference

Precision Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor, pro-
gram trace memory

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)
- External parallel data memory interface

CAN Bus 2.0B

- 32 message objects

- "Mailbox" implementation only interrupts CPU when needed

Digital Peripherals

- 64 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter array with 6 capture/compare modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- Internal programmable 2% oscillator: up to 25 MHz

- External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 25 MHz

- Multiple power saving sleep and shutdown mode

Package

- 100-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F042-GQ
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25 MIPS, 64 kB Flash, 10-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- +1 LSB INL; guaranteed monotonic

- Programmable throughput up to 100 ksps

- 13 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

High-Voltage Differential Amplifier

- 60V common mode input range

- Offset adjust from —60 to +60 V

- 16 gain settings from 0.05 to 16

8-Bit ADC

- Programmable throughput up to 500 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 4, 2,1, 0.5

Two 12-Bit DACs

Three Comparators

Internal Voltage Reference

Precision Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor, pro-
gram trace memory

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)
- External parallel data memory interface

CAN Bus 2.0B

- 32 message objects

- "Mailbox" implementation only interrupts CPU when needed

Dlgltal Peripherals
32 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter array with 6 capture/compare modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- Internal programmable 2% oscillator: up to 25 MHz

- External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 25 MHz

- Multiple power saving sleep and shutdown mode

Package

- 64-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F043-GQ
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044

25 MIPS, 64 kB Flash, 10-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; guaranteed monotonic

- Programmable throughput up to 100 ksps

- 13 external inputs; programmable as single-ended or differential

- Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

High-Voltage Differential Amplifier

- 60V common mode input range

- Offset adjust from —60 to +60 V

- 16 gain settings from 0.05 to 16

Three Comparators

Internal Voltage Reference

Precision Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor, pro-
gram trace memory

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)
- External parallel data memory interface

CAN Bus 2.0B

- 32 message objects

- "Mailbox" implementation only interrupts CPU when needed

Digital Peripherals

- 64 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter array with 6 capture/compare modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- Internal programmable 2% oscillator: up to 25 MHz

- External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 25 MHz

- Multiple power saving sleep and shutdown modes

Package

- 100-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F044-GQ
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- 25 MIPS, 64 kB Flash, 10-Bit ADC, 64-Pin Mixed-Signal MCU
SILICON LARBS

Analog Peripherals High-Speed 8051 uC Core
10-Bit ADC - Pipelined instruction architecture; executes 70% of instructions in 1 or 2
- +1 LSB INL; guaranteed monotonic system clocks
- Programmable throughput up to 100 ksps - Up to 25 MIPS throughput with 25 MHz system clock
- 13 external inputs; programmable as single-ended or differential - Expanded interrupt handler
- Programmable amplifier gain: 16, 8, 4,2, 1, 0.5 Memory
- Data-dependent windowed interrupt generator - 4352 bytes data RAM
- Built-in temperature sensor (+3 °C) - 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes
High-Voltage Differential Amplifier are reserved)
- 60 V common mode input range - External parallel data memory interface
- Offset adjust from —60 to +60 V CAN Bus 2.0B
- 16 gain settings from 0.05 to 16 - 32 message objects
Three Comparators - "Mailbox" implementation only interrupts CPU when needed
Internal Voltage Reference Dlgltal Peripherals
Precision Vpp Monitor/Brown-out Detector 32 port I/0; all are 5 V tolerant
On-Chlp JTAG Debug & Boundary Scan - Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
On-chip debug circuitry facilitates full speed, non-intrusive in-system ports available concurrently
debug (no emulator required) - Programmable 16-bit counter array with 6 capture/compare modules
- Provides breakpoints, single stepping, watchpoints, stack monitor, pro- - 5 general-purpose 16-bit counter/timers
gram trace memory - Dedicated watchdog timer; bidirectional reset

- Inspect/modify memory and registers -

Real-time clock mode using timer 3 or PCA
- Superior performance to emulation systems using ICE-chips, target Clock Sources
pods, and sockets

- |EEE1149.1 compliant boundary scan - Internal programmable 2% oscillator: up to 25 MHz

Temperature Range: —40 to +85 °C - External oscillator: Crystal, RC, C, or Clock
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 25 MHz

- Multiple power saving sleep and shutdown mode
Package

- 64-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F045-GQ
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046

25 MIPS, 32 kB Flash, 10-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; guaranteed monotonic

- Programmable throughput up to 100 ksps

- 13 external inputs; programmable as single-ended or differential

- Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

High-Voltage Differential Amplifier

- 60V common mode input range

- Offset adjust from —60 to +60 V

- 16 gain settings from 0.05 to 16

Three Comparators

Internal Voltage Reference

Precision Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan
On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor, pro-
gram trace memory

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4352 bytes data RAM

- 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)
- External parallel data memory interface

CAN Bus 2.0B

- 32 message objects

- "Mailbox" implementation only interrupts CPU when needed

Dlgltal Peripherals
64 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter array with 6 capture/compare modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- Internal programmable 2% oscillator: up to 25 MHz

- External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 25 MHz

- Multiple power saving sleep and shutdown mode

Package

- 100-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F046-GQ
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SILICON LABS

047

25 MIPS, 32 kB Flash, 10-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- +1 LSB INL; guaranteed monotonic

- Programmable throughput up to 100 ksps

- 13 external inputs; programmable as single-ended or differential

- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

High-Voltage Differential Amplifier

- 60V common mode input range

- Offset adjust from —60 to +60 V

- 16 gain settings from 0.05 to 16

Three Comparators

Internal Voltage Reference

Precision Vpp Monitor/Brown-out Detector

On-Chlp JTAG Debug & Boundary Scan
On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor, pro-
gram trace memory

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets
- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

VDD

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4352 bytes data RAM

- 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)
- External parallel data memory interface

CAN Bus 2.0B

- 32 message objects

- "Mailbox" implementation only interrupts CPU when needed

Dlgltal Peripherals
32 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter array with 6 capture/compare modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- Internal programmable 2% oscillator: up to 25 MHz

- External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 25 MHz

- Multiple power saving sleep and shutdown mode

Package

- 64-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F047-GQ
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060

25 MIPS, 64 kB Flash, 16-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

Two 16-Bit ADCs

- £0.75 LSB INL; guaranteed no missing codes

- Programmable throughput up to 1 Msps (each ADC)

- Configurable as two single-ended or one differential ADC
- DMA to XRAM or external memory interface

- Data-dependent windowed interrupt generator

10-Bit ADC

- Programmable throughput up to 200 ksps

- 8external inputs

- Built-in temperature sensor (+3 °C)

Two 12-Bit DACs

- Can synchronize outputs to timers for jitter-free waveform generation
Three Comparators

Internal Voltage Reference

Precision Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)
- External parallel data memory interface

CAN Bus 2.0B

- 32 message objects

- "Mailbox" implementation only interrupts CPU when needed

Dlgltal Peripherals
59 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter array with 6 capture/compare modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timers or PCA

Clock Sources

- Internal programmable 2% oscillator: up to 24.5 MHz

- External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 25 MHz

- Multiple power saving sleep and shutdown modes

Package

- 100-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F060-GQ
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061

25 MIPS, 64 kB Flash, 16-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals
Two 16-Bit ADCs

+0.75 LSB INL; guaranteed no missing codes
Programmable throughput up to 1 Msps (each ADC)
Configurable as two single-ended or one differential ADC
DMA to XRAM or external memory interface
Data-dependent windowed interrupt generator

10-Bit ADC

Programmable throughput up to 200 ksps
8 external inputs
Built-in temperature sensor (+3 °C)

Two 12-Bit DACs

Can synchronize outputs to timers for jitter-free waveform generation

Three Comparators
Internal Voltage Reference
Precision Vpp Monitor/Brown-out Detector

(o)

n-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints, stack monitor
Inspect/modify memory and registers

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)
- External parallel data memory interface

CAN Bus 2.0B

- 32 message objects

- "Mailbox" implementation only interrupts CPU when needed

Digital Peripherals

- 24 port l/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter array with 6 capture/compare modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timers or PCA

Clock Sources

- Internal programmable 2% oscillator: up to 24.5 MHz

- External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 25 MHz

- Multiple power saving sleep and shutdown modes

Package

- 64-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F061-GQ
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062

25 MIPS, 64 kB Flash, 16-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

Two 16-Bit ADCs

- +1.5LSB INL; guaranteed no missing codes

- Programmable throughput up to 1 Msps (each ADC)

- Configurable as two single-ended or one differential ADC
- DMA to XRAM or external memory interface

- Data-dependent windowed interrupt generator

10-Bit ADC

- Programmable throughput up to 200 ksps

- 8external inputs

- Built-in temperature sensor (+3 °C)

Two 12-Bit DACs

- Can synchronize outputs to timers for jitter-free waveform generation
Three Comparators

Internal Voltage Reference

Precision Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)
- External parallel data memory interface

CAN Bus 2.0B

- 32 message objects

- "Mailbox" implementation only interrupts CPU when needed

Dlgltal Peripherals
24 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter array with 6 capture/compare modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timers or PCA

Clock Sources

- Internal programmable 2% oscillator: up to 24.5 MHz

- External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 25 MHz

- Multiple power saving sleep and shutdown modes

Package

- 100-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F062-GQ
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SILICON LABS

063

25 MIPS, 64 kB Flash, 16-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals
Two 16-Bit ADCs

+1.5 LSB INL; guaranteed no missing codes
Programmable throughput up to 1 Msps (each ADC)
Configurable as two single-ended or one differential ADC
DMA to XRAM or external memory interface
Data-dependent windowed interrupt generator

10-Bit ADC

Programmable throughput up to 200 ksps
8 external inputs
Built-in temperature sensor (+3 °C)

Two 12-Bit DACs

Can synchronize outputs to timers for jitter-free waveform generation

Three Comparators
Internal Voltage Reference
Precision Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints, stack monitor
Inspect/modify memory and registers

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)
- External parallel data memory interface

CAN Bus 2.0B

- 32 message objects

- "Mailbox" implementation only interrupts CPU when needed

Dlgltal Peripherals
24 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter array with 6 capture/compare modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timers or PCA

Clock Sources

- Internal programmable 2% oscillator: up to 24.5 MHz

- External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 10 mA at 25 MHz

- Multiple power saving sleep and shutdown modes

Package

- 64-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F063-GQ
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064

25 MIPS, 64 kB Flash, 16-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

Two 16-Bit ADCs

- £0.75 LSB INL; no missing codes

- Programmable throughput up to 1 Msps (each ADC)

- 1 external input each; programmable as two single-ended or one differ-
ential ADC

- DMA to XRAM or external memory interface

- Data-dependent windowed interrupt generator

Three Comparators

- 16 programmable hysteresis values

- Configurable to generate interrupts or reset

Internal Voltage Reference

Precision Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 25 MIPS throughput with 25 MHz system clock

Expanded interrupt handler

Memory

4352 bytes data RAM

64 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)

External parallel data memory interface

Dlgltal Peripherals

59 port I/O; all are 5 V tolerant

Hardware SMBus™ (I2CTM compatible), SPI™, and two UART serial
ports available concurrently

Programmable 16-bit counter/timer array with six capture/compare mod-
ules

5 general-purpose 16-bit counter/timers

Dedicated watchdog timer; bidirectional reset

Real-time clock mode using timers or PCA

Clock Sources

Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
External oscillator: Crystal, RC, C, or Clock
Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

Typical operating current: 18 mA at 25 MHz
Multiple power saving sleep and shutdown modes

Package

100-pin TQFP (lead-free package)

Ordering Part Number

C8051F064-GQ

VDD
VDD E_V P0.0
VDD Digital Power _>m<—’ po [N
e = 8 L UARTO | N 0] P
DGND = UART1 C
N A - e —— —
AGND % Analog Power 0 R p1 [——®— > PL.0/AIN2.0
TOK R—L—»] o Drv .
™S B— JTAG Boundary Scan 5 —>_<—>SPI Bus s X P1.7/AIN2.7
T B Logic | DebugHW s
- P2.0
JRST = Reset 1 Timers 0, B P2 5 8 B
SFR Bus 1,234 A Drv * >R 2.7
MONEN [ wDT <
Ext 1 PO, P1, R
R > F2Fi e Bl maks
XTALZ Re——  Circuit System Clock C Latches L Drv * »® P3.7
25MHz 2% > 64kbyte
Internal o FLASH
Oscillator
VREF X r 256 byte
RAM
en) P26
P2.7
e 4kbyte @ P;.;
P2.
58 8 RAM
AV+ E A P25
AGND
VREFO
VRGNDO E—lll
AINO [ 1A,J|3CO _
sps |>f
ANOG aesn| e External Data
VBGAPO [% *T U Memory Bus sus Contol P4 Latch I P4 le>m Pas
CNVSTRO [t L us Contro l>® P46
T »{ Ctrl Latch DRV
ADERD 0 om e
AVt Bl Address Bus PS Latch P5 Pe-0
b n EMIF > Addri5-8 DRV K P5.7
VRGND1 E—ll " e DMA » Cntrl [P6 Latch] I X P6.0
DRV
AINL [ ADC1 E = | Addr7-0 | P6.7
IMsps |» 5
AINIG [ (16-Bit) L bata Bus P7 Latch I >R P7.0
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96

Copyright © 2008 by Silicon Laboratories
Rev 0.6

Precision Mixed-Signal


http://www.cygnal.com

SILICON LABS

065

25 MIPS, 64 kB Flash, 16-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals

Two 16-Bit ADCs

- £0.75 LSB INL; no missing codes

- Programmable throughput up to 1 Msps (each ADC)

- 1 external input each; programmable as two single-ended or one differ-
ential ADC

- DMA to XRAM or external memory interface

- Data-dependent windowed interrupt generator

Three Comparators

- 16 programmable hysteresis values

- Configurable to generate interrupts or reset

Internal Voltage Reference

Precision Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

Expanded interrupt handler

Memory

- 4352 bytes data RAM

- 64 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)

Digital Peripherals

- 24 portl/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Plrogrammable 16-bit counter/timer array with six capture/compare mod-
ules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timers or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation

- External oscillator: Crystal, RC, C, or Clock

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 18 mA at 25 MHz

- Multiple power saving sleep and shutdown modes

Package

- 64-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F065-GQ

VDD S
VDD E—V — PO.0
VDD Digital Power ART po [«——X
= 8 _UATTO N ] P
OGND = UARTL c
N A - a—— —
e 0 R P1 [« @ PL.O/AINZ.0
PR 1
Wg E_>|Z JTAG | Boundary Scan 5 [ SPI BUS |¢————>] CS) Drv R p1.7/AIN2.7
I B——— > Logic _>_4—>
o g Debug HW S - R P2.0
/RST = Reset 1 Timers 0, B P2 T . .
SFR Bus 1,234 A Drv * >R P2.7
MONEN [ wDT <
= T PO, P1, R
xternal L
g::j P > Oscillator d Ii%é::s P P3
Re—r Circuit System Clock C L Drv
25MHz 2% le> 64kbyte
Internal FLASH
Oscillator o
VREF X 256 byte
r [ rawv - -
P2.7
e 4kbyte CP1 Egg
AAeo E RAM &2 P2.4
AV+ E A P25
D
VREFO
VRGNDO E—lll
AINO [ ADCO|
AINOG [ IMSPS (>
(16-Bit) E External Data
VBGAPO (R i u Memory Bus P4 Laich I P4
CNVSTRO L
. o T Ctrl Latch DRV
AV+ E — P5 Latch P5
AGND EMIF I
vHaNDT 2 Cri [Addri5-8] DRV
B 1} 1 &) DMA f—p| CNIf Fe Lol
AN [® ADC1| |E - Addr7-0 DRV
IMsps | > 5
AINIG X (16-Bit) L P7 Latch
T
VBGAP1 R *T 1 Data Latch DRV
CNVSTR1 [ L]
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066

25 MIPS, 32 kB Flash, 16-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

Two 16-Bit ADCs

- £0.75 LSB INL; no missing codes

- Programmable throughput up to 1 Msps (each ADC)

- 1 external input each; programmable as two single-ended or one differ-
ential ADC

- DMA to XRAM or external memory interface

- Data-dependent windowed interrupt generator

Three Comparators

- 16 programmable hysteresis values

- Configurable to generate interrupts or reset

Internal Voltage Reference

Precision Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

Expanded interrupt handler

Memory
- 4352 bytes data RAM

- 32 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)

- External parallel data memory interface

Digital Peripherals

- 59 port I/O; all are 5 V tolerant

- Hardware SMBus™ (I2CTM compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timers or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or Clock

- Can switch between clock sources on-the-fly
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 18 mA at 25 MHz

- Multiple power saving sleep and shutdown modes
Package

- 100-pin TQFP (lead-free package)

Ordering Part Number

- CB8051F066-GQ

VDD _ -
VBB E Digital Power po ———R PO.O
DGND > Drv H
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L )
e e— —— s ——(0[ Vg
™ws B—» JTAG Boundary Scan 5 SPI Bus s X P1.7/AIN2.7
™1 B———| Logc | Debug AW s
- P2 X P2.0
/RST [ Reset Timers 0, B .
1 SFR Bus 1,234 A Drv * >R P2.7
MONEN [ wDT <
PO, P1,
| Cema > P2, P3 | > R P3| X P3.0
g:::; Oscillator > L t’h P3 R -
Re——  Gircuit System Clock C aches L Drv *»R P3.7
25MHz 2% > 32 kB
Internal FLASH
Oscillator o
VREF X 256 byte
>
r RAM . oo
pP2.7
e 4 kB e Eivi
BB B RAM o Poa
AV+ E A pP2.5
AGND
VREFO
VRGNDO E—lll
AINO R ADCO|
1Msps (5| R
> _Bi
AINOG (16-Bit) £ External Data
VBGAPO [ *T u Memory Bus | P4 Latch P4 e Pas
CNVSTRO [t L Bus Control I l>® P46
T »{ Ctrl Latch DRV
ABERD 0 - -
(S X -
Aé\,\{s E EMIF Address Bus I P5 [%¢
VREF1 + »| Addr15-8 DRV |y p5.7
VRGND1 E—ll ] e DMA > Cntrl P6 Latch I P6 [ X P6.0
AINL R————————————— ADCL| | & = -DRV *»R P6.7
M
AINIG R (16_2?;_’5 P7 Latch I >R P7.0
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067

25 MIPS, 32 kB Flash, 16-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals

Two 16-Bit ADCs

- £0.75 LSB INL; no missing codes

- Programmable throughput up to 1 Msps (each ADC)

- 1 external input each; programmable as two single-ended or one differ-
ential ADC

- DMA to XRAM or external memory interface

- Data-dependent windowed interrupt generator

Three Comparators

- 16 programmable hysteresis values

- Configurable to generate interrupts or reset

Internal Voltage Reference

Precision Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipe-lined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

Expanded interrupt handler

Memory

- 4352 bytes data RAM

- 32 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)

Digital Peripherals

- 24 portl/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timers or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or Clock

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7t0 3.6 V
- Typical operating current: 18 mA at 25 MHz
- Multiple power saving sleep and shutdown modes

Package

- 64-pin TQFP (lead-free package)
Ordering Part Number

- C8051F067-GQ

VDD E_> . -
VDD —r e > P0.0
VDD Digital Power _)_4—> b 5| PO g
e 8 — gy L S
DGND = UART1 (o3
AV+ [l —
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K R——>] [ SPI BUS |¢————>] o Dr o *
™s I—» JTAG Boundary Scan 5 SPI Bus s v X P1.7/AIN2.7
™I B———— >  Logic € _>_‘—’
00 g Debug HW 3 - b p2.0
/RST = Rese 1 Timers 0, Ble P2 : ’
SFR Bus 1,234 A Drv "X P2.7
MONEN [ WDT <
PO, P1, R
External » P2, P3 >
XTALL R—>  QOgcillator ” L t’h B T < P3
XTAL2 < Circuit System Clock C aiches L Drv
25MHz 2% [ 32 kB
Internal FLASH
Oscillator o
VREF 256 byte
r RAM &0 P2.6
P27
P2.2
e 4 kB & P23
e E RAM cp2 P2.4
AV+ E A P25
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VRGRDY E—lll
AINO [ lA’JIDCO —
sps >l o
AINOG [ (16-Bit) £ External Data
VBGAPO [ ¥ T u Memory Bus P4 Latch I =
CNVSTRO
9 AVDD ——— T [ Cul Latch | DRV
ADGND 0
ave E L | P5 Latch P5
o o EMIF Addri5-8 I DRV
VRGND1 E—ll = e DMA 5 Cntrl P6 Latch I
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T
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120

100 MIPS, 128 kB Flash, 12-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals
12-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps
- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5
- Data-dependent windowed interrupt generator
- Built-in temperature sensor (+3 °C)

8-Bit ADC

- +1 LSB INL; no missing codes
- Programmable throughput up to 500 ksps

- 8external inputs

- Programmable amplifier gain: 4, 2,1, 0.5

Two 12-Bit DACs

- Can synchronize outputs to timers for jitter-free waveform generation

Two Comparators

Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)
- Provides breakpoints, single stepping, watchpoints, stack monitor
- Inspect/modify memory and registers
- Superior performance to emulation systems using ICE-chips, target

pods, and sockets

- |EEE1149.1 compliant boundary scan
Temperature Range: —40 to +85 °C

VDD
VDD
VDD
DGND
DGND

DGND =

AV+
AV+
AGND
AGND

g Digital Power

TCK

Boundary Scan

™S R— > JTAG

™ © > Logic Debug HW |«

DO Re—

/RST Rese|

MONEN

External

XTAL1 [ Oscillator

XTAL2 X<~ Circuit
System
Clock

Internal
2%

VREF [
VREFD [

DAC1

DACO

NIM
Oscillator [~ PLL o

ngh-Speed 8051 pC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 100 MIPS throughput with 100 MHz system clock

16 x 16 multiply/accumulate engine (2-cycle)

Memory

8448 bytes data RAM

128 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)

External parallel data memory interface

Dlgltal Peripherals

64 port I/0; all are 5 V tolerant

Hardware SMBus™ (I2C™ compatible), SPI™, and two UART serial
ports available concurrently

Programmable 16-bit counter/timer array with six capture/compare mod-
ules

5 general-purpose 16-bit counter/timers

Dedicated watchdog timer; bidirectional reset

Real-time clock mode using timer 3 or PCA

Clock Sources

Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
On-chip programmable PLL: up to 100 MHz
External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 3.0t0 3.6 V

Typical operating current: 50 mA at 100 MHz
Typical stop mode current: 0.4 pA

Package

100-pin TQFP (lead-free package)

Ordering Part Number

C8051F120-GQ

VREFO [%

AINO.O R—>] l
AINO.1 [R—»]

AINO-2 R—>f o ADC
AINO-3 R >
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AINO.5 [%F _Ri
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AINO.7 [R—>|

cPO+ [
cPO- [
CP1+

X
CP1- X

TEMP
SENSOR

8 SFR Bus . |po[———>B 0
< DIVle —* i Po.7
0 256 Byte ——>[ SMBus j«—>(C -
Branch R p1 [«—@——>X P1.0/AIN1.0
5 Target Buffer »{ SPIBus | o< ow I
8 R P1.7/AINL.7
e 6 Chnl s
1 Prefetch PCA s
HW . P2 >R P2.0
y Timers Ble -~ g
% 0,1,2,4 A Drv > p2.7
i R S
—» :
FLASH PO, P1, Drv R P3.7
o P» P2, P3 |«
256 B Latches -
[ >
RAM
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e XRAM 500ksps Y
(8-Bit) X
| $
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Bus Control ‘§ I P4 <L>|z| P4.4
16 x 16 Mult/Acc 1L DRV 138 Ce o
(2-cycle) — >R P4.7/WR
: P5 Latch P5-07A0
Address Bus | d DRV X P5.7/A7
”|d| [P6 Latch P [>H P6.07A8
r DRV P6.7/A15
Data Bus [a) P7 Latch : X P7.0/00
> DRV l¢*y® p7.7/07
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100 MIPS, 128 kB Flash, 12-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals

1

2-Bit ADC
+1 LSB INL; no missing codes
Programmable throughput up to 100 ksps
8 external inputs; programmable as single-ended or differential
Programmable amplifier gain: 16, 8, 4,2, 1, 0.5
Data-dependent windowed interrupt generator
Built-in temperature sensor (£3 °C)

8-Bit ADC

+1 LSB INL; no missing codes
Programmable throughput up to 500 ksps
8 external inputs

Programmable amplifier gain: 4, 2, 1, 0.5

Two 12-Bit DACs

Can synchronize outputs to timers for jitter-free waveform generation

Two Comparators
Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints, stack monitor
Inspect/modify memory and registers

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

|IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

VDD
VDD
VDD

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 100 MIPS throughput with 100 MHz system clock

- 16 x 16 multiply/accumulate engine (2-cycle)

Memory
- 8448 bytes data RAM

- 128 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)
- External parallel data memory interface

Dlgltal Peripherals

32 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ Compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
- Real-time clock mode using Timer 3 or PCA
Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- On-chip programmable PLL: up to 100 MHz
- External oscillator: Crystal, RC, C, or Clock
Supply Voltage: 3.0t0 3.6 V

- Typical operating current: 50 mA at 100 MHz
- Typical stop mode current: 0.4 pA
Package

- 64-pin TQFP (lead-free package)
Ordering Part Number

- C8051F121-GQ

E Digital Power

DGND [ | —
DGND 8 _ SFR Bus UARTO o ————R& P0.0
= < L :
e UARTL Drvle —* mp0.7
AVH  [K———- 256 Byte
o By 0 4l %wa c
5 e Target Buffer SPIBUS g‘ d El <—0—,>|ZI P1.0/AIN1.O
e v :
= ~ X P1.7/AINL.7
1% ®— » JTAG [Boundary Scan 1 Prefetch _>_‘—’ S
oI B——— Logic | Debug HW HW Timers s —
DO Ke— 0,1,2,4 B l—> P2 : X P2.0
/RST Reset 32 A Drv * ¥ P2.7
Timer 3
128kB R
MONEN C FLASH FoPL L Jes TR P3.0
External > P2,P3 1« o R P3.7
XTALL > Oscillator (o) 256 B Latches |
XTAL2 R~ Circuit = RAM
System r REFADC
Clock
Internal
2% M 8kB ADC o
" PLL e 5
Oscillator > XRAM 500ksps

VREF

{

(8-Bit)

DAC1

16 x 16 Mult/Acc
(2-cycle)

DACO

VREFA REFADC

AINO.O
AINO.1
AINO.2
AINO.3 &
AINO.4
AINO.5
AINO.6
AINO.7

ADC
100ksps
(12-Bit)

XCZ>

TEMP
SENSOR

CPO+ [
CPO- [X
CP1+ [X
CP1- X

External Data Memory Bus

Bus Control [C] [P4 Latch I P4
|7 DRV
L]
] [P5 Latch P5
A DRV
Address Bus | d
“|d| | P6 Latch P6
r DRV
SRR D| [P7 Latch p7
> 2 DRV
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122

100 MIPS, 128 kB Flash, 10-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 8 external inputs; programmable as single-ended or differential
- programmable amplifier gain: 16, 8, 4, 2, 1, 0.5

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

8-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 500 ksps

- 8 external inputs

- Programmable amplifier gain: 4, 2,1, 0.5

Two 12-Bit DACs

- Can synchronize outputs to timers for jitter-free waveform generation
Two Comparators

Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets
- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 100 MIPS throughput with 100 MHz system clock

- 16 x 16 multiply/accumulate engine (2-cycle)

Memory
- 8448 bytes data RAM

- 128 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)
- External parallel data memory interface

Digital Peripherals

64 port I/O; all are 5 V tolerant

- Hardware SMBus™ (I2CTM compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using Timer 3 or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- On-chip programmable PLL: up to 100 MHz

- External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 3.0 to 3.6 V

- Typical operating current: 50 mA at 100 MHz
- Typical stop mode current: 0.4 pA

Package

- 100-pin TQFP (lead-free package)
Ordering Part Number

- CB8051F122-GQ
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von E—»
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AV+ §:|
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/RST Reset ‘32 A Drv LI
Timer 3 R —
onitor — B
External FLASH PO, P1, | P "X P3.7
" P P2, P3 >,
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Internal Clock r B VREF1
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100 MIPS, 128 kB Flash, 10-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals
10-Bit ADC

+1 LSB INL; no missing codes

Programmable throughput up to 100 ksps

8 external inputs; programmable as single-ended or differential
Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5
Data-dependent windowed interrupt generator

Built-in temperature sensor (+3 °C)

8-Bit ADC

+1 LSB INL; no missing codes
Programmable throughput up to 500 ksps
8 external inputs

Programmable amplifier gain: 4, 2, 1, 0.5

Two 12-Bit DACs

Can synchronize outputs to timers for jitter-free waveform generation

Two Comparators
Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints, stack monitor
Inspect/modify memory and registers

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

VDD
VDD
VDD

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 100 MIPS throughput with 100 MHz system clock

- 16 x 16 multiply/accumulate engine (2-cycle)

Memory
- 8448 bytes data RAM

- 128 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)
- External parallel data memory interface

Digital Peripherals

32 port I/O; all are 5 V tolerant

- Hardware SMBus™ (I2CTM Compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using Timer 3 or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- On-chip programmable PLL: up to 100 MHz
- External oscillator: Crystal, RC, C, or Clock
Supply Voltage: 3.0 to 3.6 V

- Typical operating current: 50 mA at 100 MHz
- Typical stop mode current: 0.4 pA
Package

- 64-pin TQFP (lead-free package)
Ordering Part Number

- CB8051F123-GQ
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50 MIPS, 128 kB Flash, 12-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

12-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps
- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5
- Data-dependent windowed interrupt generator
- Built-in temperature sensor (+3 °C)

8-Bit ADC

- 1 LSBINL; no missing codes
- Programmable throughput up to 500 ksps

- 8 external inputs
- Programmable amplifi
Two 12-Bit DACs

ergain: 4,2,1,05

- Can synchronize outputs to timers for jitter-free waveform generation

Two Comparators

Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan
On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)
Provides breakpoints, single stepping, watchpoints, stack monitor
Inspect/modify memory and registers
Real-time instruction trace buffer

IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

VDD
VDD

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 50 MIPS throughput with 50 MHz system clock

- Expanded interrupt handler

Memory
- 8448 bytes data RAM

- 128 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)
- External parallel data memory interface

Digital Peripherals

- 64 port I/O; all are 5 V tolerant

- Hardware SMBus™ (I2CTM compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules

Cl

5 general-purpose 16-bit counter/timers
Dedicated watchdog timer; bidirectional reset

Real-time clock mode using a timer or PCA

ock Sources

Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
On-chip programmable PLL: up to 50 MHz
External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 2.7 to 3.6 V
Typical operating current: 25 mA at 50 MHz
Typical stop mode current: <0.1 pA
Package
100-pin TQFP (lead-free package)
Ordering Part Number

C8051F124-GQ
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50 MIPS, 128 kB Flash, 12-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals
12-Bit ADC

+1 LSB INL; no missing codes

Programmable throughput up to 100 ksps

8 external inputs; programmable as single-ended or differential
Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5
Data-dependent windowed interrupt generator

Built-in temperature sensor (+3 °C)

8-Bit ADC

+1 LSB INL; no missing codes
Programmable throughput up to 500 ksps
8 external inputs

Programmable amplifier gain: 4, 2, 1, 0.5

Two 12-Bit DACs

Can synchronize outputs to timers for jitter-free waveform generation

Two Comparators
Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints, stack monitor
Inspect/modify memory and registers

Real-time instruction trace buffer

IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

VDD
VDD
VDD

E Digital Power

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 50 MIPS throughput with 50 MHz system clock

- Expanded interrupt handler

Memory
- 8448 bytes data RAM

- 128 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)

- External parallel data memory interface

Digital Peripherals

- 32 port I/O; all are 5 V tolerant

- Hardware SMBus™ (I2CTM compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using a timer or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- On-chip programmable PLL: up to 50 MHz
- External oscillator: Crystal, RC, C, or Clock
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 25 mA at 50 MHz
- Typical stop mode current: <0.1 pA
Package

- 64-pin TQFP (lead-free package)
Ordering Part Number
C8051F125-GQ
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50 MIPS, 128 kB Flash, 10-Bit ADC, 100-Pin Mixed-Signal MCU
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SILICON LABS

Analog Peripherals
10-Bit ADC

+1 LSB INL; no missing codes

8-Bit ADC

Programmable throughput up to 100 ksps

8 external inputs; programmable as single-ended or differential
Programmable amplifier gain: 16, 8, 4,2, 1, 0.5
Data-dependent windowed interrupt generator

Built-in temperature sensor (£3 °C)

+1 LSB INL; no missing codes

Programmable throughput up to 500 ksps

8 external inputs

Programmable amplifier gain: 4, 2, 1, 0.5

Two 12-Bit DACs
Can synchronize outputs to timers for jitter-free waveform generation
Two Comparators
Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)
Provides breakpoints, single stepping, watchpoints, stack monitor
Inspect/modify memory and registers
Real-time instruction trace buffer

IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

VDD
VDD
VDD

E Digital Power

ngh-Speed 8051 pC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 50 MIPS Throughput with 50 MHz system clock

Expanded interrupt handler

Memory

8448 bytes data RAM

128 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)

External parallel data memory interface

Dlgltal Peripherals

64 port I/O; all are 5 V tolerant
Hardware SMBus™ (I2C™ compatible), SPI™, and two UART serial
ports available concurrently

Programmable 16-bit counter/timer array with six capture/compare mod-
ules

5 general-purpose 16-bit counter/timers
Dedicated watchdog timer; bidirectional reset
Real-time clock mode using a timer or PCA

Clock Sources

Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
On-chip programmable PLL: up to 50 MHz
External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 2.7t0 3.6 V

Typical operating current: 25 mA at 50 MHz
Typical stop mode current: <0.1 pA

Package

100-pin TQFP (lead-free package)

Ordering Part Number

C8051F126-GQ
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50 MIPS, 128 kB Flash, 10-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

8-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 500 ksps

- 8external inputs

- Programmable amplifier gain: 4, 2,1, 0.5

Two 12-Bit DACs

- Can synchronize outputs to timers for jitter-free waveform generation
Two Comparators

Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Real-time instruction trace buffer

- |EEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

ngh-Speed 8051 pC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 50 MIPS throughput with 50 MHz system clock

- Expanded interrupt handler

Memory

- 8448 bytes data RAM

- 128 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)

- External parallel data memory interface

Dlgltal Peripherals

32 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using a timer or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- On-chip programmable PLL: up to 50 MHz

- External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 2.7t0 3.6 V

- Typical operating current: 25 mA at 50 MHz
- Typical stop mode current: <0.1 pA
Package

- 64-pin TQFP (lead-free package)
Ordering Part Number

- CB8051F127-GQ
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100 MIPS, 128 kB Flash, 10-Bit ADC, 100-Pin Mixed-Signal MCU
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Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5
- Data-dependent windowed interrupt generator
- Built-in temperature sensor (+3 °C)

Two Comparators

Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 100 MIPS throughput with 100 MHz system clock

- 16 x 16 multiply/accumulate engine (2-cycle)

Memory
- 8448 bytes data RAM

- 128 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)

- External parallel data memory interface

Digital Peripherals

- 64 port I/O; all are 5 V tolerant

- Hardware SMBus™ (I2CTM compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with six capture/compare
modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- On-chip programmable PLL: up to 100 MHz
- External oscillator: Crystal, RC, C, or Clock
Supply Voltage: 3.0to 3.6 V

- Typical operating current: 50 mA at 100 MHz
- Typical stop mode current: 0.4 pA
Package

- 100-pin TQFP (lead-free package)
Ordering Part Number

- CB8051F130-GQ
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100 MIPS, 128 kB Flash, 10-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals
10-Bit ADC

+1 LSB INL; no missing codes

Programmable throughput up to 100 ksps

8 external inputs; programmable as single-ended or differential
Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5
Data-dependent windowed interrupt generator

Built-in temperature sensor (+3 °C)

Two Comparators
Internal Voltage Reference
Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints, stack monitor
Inspect/modify memory and registers

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 100 MIPS throughput with 100 MHz system clock

16 x 16 multiply/accumulate engine (2-cycle)

Memory

8448 bytes data RAM

128 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)

External parallel data memory interface

Dlgltal Peripherals

32 port I/O; all are 5 V tolerant

Hardware SMBus™ (I2CTM Compatible), SPI™, and two UART serial
ports available concurrently

Programmable 16-bit counter/timer array with six capture/compare
modules

5 general-purpose 16-bit counter/timers

Dedicated watchdog timer; bidirectional reset

Real-time clock mode using Timer 3 or PCA

Clock Sources

Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
On-chip programmable PLL: up to 100 MHz
External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 3.0to 3.6 V

Typical operating current: 50 mA at 100 MHz
Typical stop mode current: 0.4 pA

Package

64-pin TQFP (lead-free package)

Ordering Part Number

C8051F131-GQ
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100 MIPS, 64 kB Flash, 10-Bit ADC, 100-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5
- Data-dependent windowed interrupt generator
- Built-in temperature sensor (+3 °C)

Two Comparators

Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 100 MIPS throughput with 100 MHz system clock

- 16 x 16 multiply/accumulate engine (2-cycle)

Memory
- 8448 bytes data RAM

- 64 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)

- External parallel data memory interface

Digital Peripherals

- 64 port I/O; all are 5 V tolerant

- Hardware SMBus™ (I2CTM compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with six capture/compare
modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using timer 3 or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- On-chip programmable PLL: up to 100 MHz
- External oscillator: Crystal, RC, C, or Clock
Supply Voltage: 3.0to 3.6 V

- Typical operating current: 50 mA at 100 MHz
- Typical stop mode current: 0.4 pA
Package

- 100-pin TQFP (lead-free package)
Ordering Part Number

- CB8051F132-GQ
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100 MIPS, 64 kB Flash, 10-Bit ADC, 64-Pin Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5
- Data-dependent windowed interrupt generator
- Built-in temperature sensor (+3 °C)

Two Comparators

Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip JTAG Debug & Boundary Scan

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints, stack monitor

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- |IEEE1149.1 compliant boundary scan

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 100 MIPS throughput with 100 MHz system clock

- 16 x 16 multiply/accumulate engine (2-cycle)

Memory
- 8448 bytes data RAM

- 64 kB Flash; in-system programmable in 1024-byte sectors (1024 bytes
are reserved)
- External parallel data memory interface

Digital Peripherals

32 port I/O; all are 5 V tolerant

- Hardware SMBus™ (I2CTM Compatible), SPI™, and two UART serial
ports available concurrently

- Programmable 16-bit counter/timer array with six capture/compare
modules

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using Timer 3 or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- On-chip programmable PLL: up to 100 MHz

- External oscillator: Crystal, RC, C, or Clock

Supply Voltage: 3.0to 3.6 V

- Typical operating current: 50 mA at 100 MHz
- Typical stop mode current: 0.4 pA
Package

- 64-pin TQFP (lead-free package)
Ordering Part Number

- C8051F133-GQ
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50 MIPS, 8 kB Flash, 24-Bit ADC, 32-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

24-Bit ADC

- 0.0015% nonlinearity

- Programmable throughput up to 1 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 128, 64, 32, 16, 8,4, 2, 1
- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

Two 8-Bit Current DACs

Comparator

- 16 Programmable hysteresis values and response time
- Configurable to generate interrupts or reset

- Low current (0.4 pA)

Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

Digital Power

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 50 MIPS throughput with 50 MHz clock

- Expanded interrupt handler

Memory

- 768 bytes data RAM

- 8 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 17 port I/O; all 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- 16-bit programmable counter array with three capture/compare modules,
WDT

- 4 general-purpose 16-bit counter/timers

- Realtime clock mode using PCA or timer and external clock source

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or clock (1 or 2 pin modes)

- 2x clock multiplier to achieve 50 MHz internal clock

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7t0 3.6 V

- Typical operating current: 17 mA at 50 MHz
16 pA at 32 kHz

- Typical stop mode current: <0.1 pA

Package

- 32-pin LQFP (lead-free package)

Ordering Part Number

- CB8051F350-GQ
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50 MIPS, 8 kB Flash, 24-Bit ADC, 28-Pin Mixed-Signal MCU

Analog Peripherals

24-Bit ADC

- 0.0015% nonlinearity

- Programmable throughput up to 1 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 128, 64, 32, 16, 8,4, 2, 1
- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

Two 8-Bit Current DACs

Comparator

- 16 Programmable hysteresis values and response time
- Configurable to generate interrupts or reset

- Low current (0.4 pA)

Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 50 MIPS throughput with 50 MHz clock

- Expanded interrupt handler

Memory

- 768 bytes data RAM

- 8 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 17 port I/O; all 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- 16-bit programmable counter array with three capture/compare modules,
WDT

- 4 general-purpose 16-bit counter/timers

- Realtime clock mode using PCA or timer and external clock source

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or clock (1 or 2 pin modes)

- 2x clock multiplier to achieve 50 MHz internal clock

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 17 mA at 50 MHz
16 pA at 32 kHz

- Typical stop mode current: <0.1 pA

Package

- 28-pin QFN (lead-free package)

Ordering Part Number

- CB8051F351-GM
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50 MIPS, 8 kB Flash, 16-Bit ADC, 32-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

16-Bit ADC

- 0.0015% nonlinearity

- Programmable throughput up to 1 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 128, 64, 32, 16, 8,4, 2, 1
- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

Two 8-Bit Current DACs

Comparator

- 16 Programmable hysteresis values and response time
- Configurable to generate interrupts or reset

- Low current (0.4 pA)

Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 50 MIPS throughput with 50 MHz clock

- Expanded interrupt handler

Memory

- 768 bytes data RAM

- 8 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 17 port I/O; all 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- 16-bit programmable counter array with three capture/compare modules,
WDT

- 4 general-purpose 16-bit counter/timers

- Realtime clock mode using PCA or timer and external clock source

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or clock (1 or 2 pin modes)

- 2x clock multiplier to achieve 50 MHz internal clock

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7t0 3.6 V

- Typical operating current: 17 mA at 50 MHz
16 pA at 32 kHz

- Typical stop mode current: <0.1 pA

Package

- 32-pin LQFP (lead-free package)

Ordering Part Number

- CB8051F352-GQ
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50 MIPS, 8 kB Flash, 16-Bit ADC, 28-Pin Mixed-Signal MCU

Analog Peripherals

16-Bit ADC

- 0.0015% nonlinearity

- Programmable throughput up to 1 ksps

- 8 external inputs; programmable as single-ended or differential
- Programmable amplifier gain: 128, 64, 32, 16, 8,4, 2, 1
- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

Two 8-Bit Current DACs

Comparator

- 16 Programmable hysteresis values and response time
- Configurable to generate interrupts or reset

- Low current (0.4 pA)

Internal Voltage Reference

Vpp Monitor/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

Digital Power

VoD }—— >
GND [R——7

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 50 MIPS throughput with 50 MHz clock

- Expanded interrupt handler

Memory

- 768 bytes data RAM

- 8 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Dlgltal Peripherals
17 port I/O; all 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- 16-bit programmable counter array with three capture/compare modules,
WDT

- 4 general-purpose 16-bit counter/timers
- Realtime clock mode using PCA or timer and external clock source

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or clock (1 or 2 pin modes)

- 2x clock multiplier to achieve 50 MHz internal clock

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 17 mA at 50 MHz
16 pA at 32 kHz

- Typical stop mode current: <0.1 pA

Package

- 28-pin QFN (lead-free package)

Ordering Part Number

- CB8051F353-GM
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25 MIPS, 8 kB Flash, 12-Bit ADC, 48-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

12-Bit ADC

- No missing codes

- Programmable throughput up to 100 ksps

- 32 external inputs (each port I/O can be configured as an ADC input on-
the-fly)

- Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5

- Data-dependent windowed interrupt generator

- Vger from external pin or Vpp

Two comparators

- Programmable hysteresis

- Configurable to generate interrupts or reset

Vpp Monitor and Brown-out Detector

On-Chip JTAG Debug

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

- Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- Fully compliant with IEEE 1149.1 specification

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

Expanded interrupt handler; up to 21 interrupt sources

Memory
- 1280 bytes data RAM

- 8kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 32 portl/O; all are 5 V tolerant

- Hardware SPI™ and UART serial ports available concurrently
- 3 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 9 mA at 25 MHz

- Typical stop mode current: <0.1 pA
Package

- 48-pin TQFP (lead-free package)
Ordering Part Number

- CB8051F206-GQ

VDD i _
Voo gZI AnaR}g\L[:rgltal Port 0 p X P0.0/TX
Latch P 0 X PO.1/RX
oo g:'—_L 0 R PO-2//INTO
X P0.3//INT1
ng = 1 UART |« > ) = PO.4/TO
v B w g oo
N R U )
X v g ol
| |
— Port 1 [ ]
8kbyte - N 5 P1.0/CPO+
K— -
s B sTac 8 FLASH Laich P E X P1.1/CPO-
01 ®B— > Logic Debug HW 0% 1 1 P1.2/CPO
TDO [Re——— 0 PO X P1.3/CP1+
256 byte PO- <€ » D ] P1.4/CP1-
JRST Reset 5 [ RAM M r X P1.5/CP1
" u X P1.6/SYSCLK
1 P @ = X v = P1.7
1024 byte -
WDT
MONEN > T ram svscuk| |
C (o] o] i P2.0/NSS
External Port 2 2 > X P2.1/M1SO
XTALL R——> ; o FR B - = P2.2/MOSI
XTAL? Re— Ost_:llla_tor :s us Latch L. N & P2.3/5CK
Circuit System Clock r SPI M D X P2.4
U r X P2.5
Intgrnal e X v g Eg:s
Oscillator S — L] p—
P X P3.0
X P3.1
3 & P3.2
Port 3 X P3.3
Latch [~ ”|D X P3.4
r X P3.5
X P3.6
v X P3.7
P 12-bit AINO-AIN31
< 100ksps
ADC
iy X VREF
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25 MIPS, 8 kB Flash, 8-Bit ADC, 48-Pin Mixed-Signal MCU

Analog Peripherals

8-Bit ADC

- +1/2 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 32 external inputs (each port I/O can be configured as an ADC input on-
the-fly)

- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5

- Data-dependent windowed interrupt generator

- Vger from external pin or Vpp

Two comparators

- Programmable hysteresis

- Configurable to generate interrupts or reset

Vpp Monitor and Brown-out Detector

On-Chip JTAG Debug

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

- Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- Fully compliant with IEEE 1149.1 specification

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler; up to 21 interrupt sources

Memory
- 256 bytes data RAM

- 8kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 32 portl/O; all are 5 V tolerant

- Hardware SPI™ and UART serial ports available concurrently
- 3 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 9 mA at 25 MHz

- Typical stop mode current: <0.1 pA
Package

- 48-pin TQFP (lead-free package)
Ordering Part Number

- CB8051F220-GQ

VDD g: igi —
Voo Anag:;_;\'/v?elrgltal Port 0 p ] PO.0/TX
Latch P 0 E gg.;ﬁfmo
= Ly > 0 N & PO.3//INT1
GND L UART D X PO.4/T0
N R = .
N R m r N Poarts
NC X - U v )
X v ot
||
— Port 1 S
8kbyte - ] P1.0/CPO+
TCK R—— .
T™MS R——» JTAG 8 FLASH Latch P X P1.1/CPO-
01 h Debug HW |« 1 = P1.2/CPO
LRSS B—— > Logic 0 o0 CPO+ 1 N X P1.3/CP1+
256 byte PO- D 5 P1.4/CP1-
rere] 5 [€> " v 1= LT
1 @ B X v R P1.7
MONEN WDT svscLg
C o] o] < P2.0/NSS
External Port 2 X P2.1/MISO
XTALL  R———> Ogcillator o SFR Bus 2 2 X P2.2/MOSI
XTAL2 Re—o < > X P2.3/SCK
Circuit System Clock r SPI M D < P2.4
U e s
Intgrnal e X v = P27
Oscillator —— — —
P = P3.0
5 P3.1
3 = P3.2
& P3.3
i P3.4
< P3.5
X P3.6
X P3.7
X VREF
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Analog Peripherals

8-Bit ADC

- +1/2 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 32 external inputs (each port I/O can be configured as an ADC input on-
the-fly)

- Programmable amplifier gain: 16, 8, 4, 2, 1, 0.5

- Data-dependent windowed interrupt generator

- Vger from external pin or Vpp

Two comparators

- Programmable hysteresis

- Configurable to generate interrupts or reset

Vpp Monitor and Brown-out Detector

On-Chip JTAG Debug

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

- Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- Fully compliant with IEEE 1149.1 specification

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

Expanded interrupt handler; up to 21 interrupt sources

Memory
- 256 bytes data RAM

- 8kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 22 portl/O; all are 5 V tolerant

- Hardware SPI™ and UART serial ports available concurrently
- 3 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 9 mA at 25 MHz

- Typical stop mode current: <0.1 pA
Package

- 32-pin LQFP (lead-free package)
Ordering Part Number

- C8051F221-GQ

voo Analog/Digital Port 0 (o] X PO.0/TX
Fower Latch p 3] PO.1/RX
oND 5 0 = PO.2//INTO
= 1 ¢ X PO.3//INT1
= UART [ D X P0.4/TO0
m S & faas
X [ o
| |
e Port 1 [ ]
8kbyte - o] X P1.0/CPO+
TCK R——] Latch P -
™S = > JTAG Debug HW |« 8 FLASH P 1 X P1.1/CPO-
01 ®B—> Logic ebug o — 1 X P1.2/CPO
™0 Re— | PO P X P1.3/CP1+
256 byte PO- < D X P1.4/CP1-
/RST & Reset] 5 [€P RAM ] ' X P1.5/CP1
u X P1.6/SYSCLK
1 cp1 @ o X v R P1.7
cp1- —
VDD WDT syscL
el |
¢ . A= e
External Port 2 -
XTALL ’————> Oscillator O | SFR Bus 2 2 5 P2.2/MOSI
XTAL2 Re—oA 2 < < X P2.3/5CK
Circuit system Clock | I 3P M D = P2.4
U i X P2.5
Internal e X \
Oscillator bl - —
P
3
Port 3
Latch ~1D
r
v
P AINO-AIN31
Wiy X VREF
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25 MIPS, 8 kB Flash, 8-Bit ADC, 48-Pin Mixed-Signal MCU

Analog Peripherals

8-Bit ADC

- +1/2 LSB INL; no missing codes

- Programmable throughput up to 100 ksps

- 32 external inputs (each port I/O can be configured as an ADC input on-
the-fly)

- Programmable amplifier gain: 16, 8, 4, 2,1, 0.5

- Data-dependent windowed interrupt generator

- Vger from external pin or Vpp

Two comparators

- Programmable hysteresis

- Configurable to generate interrupts or reset

Vpp Monitor and Brown-out Detector

On-Chip JTAG Debug

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

- Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- Fully compliant with IEEE 1149.1 specification

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

Expanded interrupt handler; up to 21 interrupt sources

Memory
- 1280 bytes data RAM

- 8kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 32 portl/O; all are 5 V tolerant

- Hardware SPI™ and UART serial ports available concurrently
- 3 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 9 mA at 25 MHz

- Typical stop mode current: <0.1 pA
Package

- 48-pin TQFP (lead-free package)
Ordering Part Number

- CB8051F226-GQ

VDD i
oo g:l AnagJogv/VE:rgl!aI Port 0 P X PO.0/TX
Latch P o 5 PO.1/RX
GND gz'__L p i P0.2//INTO
> > 5 P0.3//INT1
G:E o L UART > 5 3 PO 4/T0
N ® e[ Timer 0_j¢————>| M r B Fo o
. X [ rovrrees
||
m— Port 1 [ ]
8kbyte - o] < P1.0/CPO+
K R——> .
1M§ X—— > JTAG Debug HW 8 FLASH Latch P i’ 5 P1.1/CPO-
Tl ®B——> Logic ebug 0 o0+ 1 X P1.2/CPO
™0 Re——] b0 N 5 P1.3/CP1+
256 byte PO- > D ] P1.4/CP1-
/RST = Reset] 5 [€ RAM M ' X P1.5/CP1
u I P1.6/SYSCLK
CP1+ \
1 cp1 X X P1.7
1024 byt LRl -
VDD WDT yte
C P (o1 I P2.0/NSS
External Port 2 3 P2.1/MISO
XTALL ’®———— Oscillator O | SFR Bus 2 2 R P2.2/MOSI
XTAL2  [Re——o 20O < > ) P2.3/SCK
Circuit System Clock r M D X P2.4
SPI & P2.5
u r P2.6
Internal e X v E b2 7
Oscillator S — L] =
P = P3.0
5 P3.1
3 5 P3.2
5 P3.3
> b 5 P3.4
' & P3.5
X P3.6
v X P3.7
__AINO-AIN3L
X VREF
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Analog Peripherals

Two comparators

- Programmable hysteresis

- Configurable to generate interrupts or reset

Vpp Monitor and Brown-out Detector

On-Chip JTAG Debug

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

- Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- Fully compliant with IEEE 1149.1 specification

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler; up to 21 interrupt sources

Memory
- 256 bytes data RAM

- 8kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 32 portl/O; all are 5 V tolerant

- Hardware SPI™ and UART serial ports available concurrently
- 3 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 9 mA at 25 MHz

- Typical stop mode current: <0.1 pA
Package

- 48-pin TQFP (lead-free package)
Ordering Part Number

- CB8051F230-GQ

VDD g: ioi — —
Voo Anag)(;_;\'/v?elrgltal Port 0 ) [— P0.0/TX
Latch P 0 [e—>X] PO.1/RX
GND EZ'__L o le—> P0.2//INTO
< > 5| [«——& P0.3//7INT1
Gxg = = UART D [«—X P0.4/T0
i [—>X P0.5/T1
B w T e
N ® X |V je——>R Po.7/726x
||
— BKbT Port 1 [ ] —
TCK R——> 8 vie Latch p [¢«——>& P1.0/CPO+
™ws R—— > JTAG FLASH P 1 [——>X P1.1/cPO-
I B—>  Logic Debug HW < oor 1 le—>X P1.2/CPO
DO Re— 0 cPoO | |e——x P1.3/cP1+
256 byte CPO- D ] P1.4/CP1-
JRST Reset 5 [ €= RAM M [ [e—>R P1.5/CP1
N u le—>R P1.6/SYSCLK
1 @ + X |V f——®& P1.7
VDD WDT syscL
e |
C P F<—>|g P2.0/SCK
External Port 2 2 2 le—>] P2.1/MISO
XTALL R—» ) o - le—»X P2.2/MOSI
XTAL? Re— | Osqlla_tor :SFR Bus Latch ol — & p2.3/nss
Circuit System Clock r SPI M Dle——X P2.4
u r l—>X P2.5
Internal e X v <—>|g<_"g ,;5 g
Oscillator b ] —
p [ P3.0
le—>R P3.1
3le——x P32
Port3 | .| [——X P3.3
Latch 7|D [«—>X P3.4
[ [—X P3.5
le—>X P3.6
|V X P3.7
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25 MIPS, 8 kB Flash, 32-Pin Mixed-Signal MCU

Analog Peripherals

Two comparators

- Programmable hysteresis

- Configurable to generate interrupts or reset

Vpp Monitor and Brown-out Detector

On-Chip JTAG Debug

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

- Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- Fully compliant with IEEE 1149.1 specification

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler; up to 21 interrupt sources

Memory

- 256 bytes data RAM

- 8kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 22 portl/O; all are 5 V tolerant

- Hardware SPI™ and UART serial ports available concurrently

- 3 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 9 mA at 25 MHz

- Typical stop mode current: <0.1 pA

Package

- 32-pin LQFP (lead-free package)
Ordering Part Number

- C8051F231-GQ

le——x PO.0/TX

VoD & Analog/Digital Port 0 F
Fower Latch P [e—>X] PO.1/RX
oD X 0le—»[® P0.2//INTO
= f——3{ UART 0 le——>X P0.3//INT1
= P 4D "D j&——®& Po.4sT0
: le—>X P0.5/T1
w e
| |
e Port 1 [ ] —
TeK 8kbyte p [«——®X P1.0/cPO+
™S & > JTAG 8 FLASH P le—>X] P1.1/CPO-
™ = Logi Debug HW . 1 1le— X P1.2/CPO
0 X< 9 0 bO 0+ le—>R P1.3/CP1+
256 byte PO- <€ » D |[«—>X P1.4/CP1-
/RST & Reset] B [ = RAM ] [ [ P1.5/CP1
" u le—> P1.6/SYSCLK
1 p @ + X |V je—R P1.7
VDD wDT
el |
¢ : Pl r2ore,
External Port 2 2 2 -
XTALL R————> ~eci (o} FR B - l——>R P2.2/10SI
XTAL2 Oscillator :S us Latch L. N 5 P2.3/NSS
Circuit System Clock r SPI M D je——X P2.4
U [ [——R P25
Internal e X v
Oscillator S L] —
P
3
Port3 |, R
Latch D
'
v
X NC
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Analog Peripherals

Two comparators

- Programmable hysteresis

- Configurable to generate interrupts or reset

Vpp Monitor and Brown-out Detector

On-Chip JTAG Debug

- On-chip emulation circuitry facilitates full-speed, non-intrusive, in-circuit
emulation

- Supports breakpoints, single stepping, watchpoints, inspect/modify
memory, and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- Fully compliant with IEEE 1149.1 specification

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler; up to 21 interrupt sources

Memory
- 1280 bytes data RAM

- 8kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 32 portl/O; all are 5 V tolerant

- Hardware SPI™ and UART serial ports available concurrently
- 3 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset
Clock Sources

- Internal programmable oscillator: 2-16 MHz
- External oscillator: Crystal, RC, C, or Clock
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 9 mA at 25 MHz

- Typical stop mode current: <0.1 pA
Package

- 48-pin TQFP (lead-free package)
Ordering Part Number

- CB8051F236-GQ

VDD g: al — —
oo Ana}l_—:);_;v/v?elrgltal Port 0 ) [—> P0.0/TX
Latch P 0 [e—>X] PO.1/RX
ol P & rol2//mmo
< > 5| [«——& P0.3/7INT1
Y Dl o
8 w = E
X v o
||
— BKbyT Port 1 [ ] —
TCK R— > 8 yte Latch p [¢«——>& P1.0/CPO+
™s R— > JTAG FLASH P 1 le—>X P1.1/CPO-
I B——>  Logic Debug HW < oor 1 le—>X P1.2/CPO
TDO [Re———— 0 cPoO | |e——x P1.3/cP1+
256 byte CPO- D ] P1.4/CP1-
/RST = Reset] B [ > RAM M ¢ [e——>X P1.5/CP1
" u le—> P1.6/SYSCLK
1 @ * X |V je—x P1.7
VDD WDT 1024 byte
PIRRLEE o] |
c P [p J——>& P2.0/5cK
External Port 2 2 2 le—>] P2.1/MISO
XTALL R—» ) o - le—» P2.2/MOSI
XTAL? Re— | Osqlla_tor :SFR Bus Latch o — & p2.3/nss
Circuit System Clock r SPI ] Dle——X P2.4
u r l—>X P2.5
Internal e X v <—>|g<_"g sg g
Oscillator b ] —
p [«———>& P3.0
le—>x P3.1
3le——x P32
Port3 | .| [——X P3.3
Latch 7|D [«—>X P3.4
[ [——R r3.5
le—>X P3.6
|V X P3.7
X NC
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25 MIPS, 8 kB Flash, 8-Bit ADC, 11-Pin Mixed Signal MCU

Analog Peripherals

8-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 500 ksps

- Up to 8 external inputs; programmable as single-ended or differential

- Programmable amplifier gain: 4, 2,1, 0.5

- Vger from external pin or Vpp

- Internal or external start of conversion sources

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

Comparator

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 pA)

POR/Brown-Out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

g Analog/Digital
VDD Power
GND [—

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz clock
- Expanded interrupt handler

Memory

- 256 bytes data RAM

- 8kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 8portl/O; all are 5 V tolerant

- Enhanced Hardware SMBus™ (I2C™ compatible) and UART serial ports

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 3 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using PCA or timer and external clock source

Clock Sources

- Internal oscillator: 25 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or Clock (1 or 2 Pin Modes)

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7t0 3.6 V

- Typical operating current: 5.8 mA at 25 MHz
11 A at 32 kHz
- Typical stop mode current: <0.1 pA

Package

- 11-pin QFN (lead-free package)
Ordering Part Number

- CB8051F300-GM

8 Port 0 — =
8kbyte > UART | [ po.1
/RST/C2CK [X} Resell 5 FLASH — P <] PO.2/XTALL
1 | TimeroO, X 0
Brown- 256 byte 1,2/RTC B P PO.3/XTAL2
ﬂ SRAM 8 D X PO.4/TX
PCA/ R r -
C >_wor [* o v X PO.5/RX
| » SVBue L
§¥ﬁ|l:%: g:;ﬁlr:tzr O |SFR Bus SMBus x P0O.6/CNVST
Circuit System Clock| r | x P0.7/C2D
2% e
Internal
Oscillator o
AINO-AIN7
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Analog Peripherals

Comparator

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 pA)

POR/Brown-Out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

x Analog/Digital
VDD Power

High-Speed 8051 uC Core

- Pipelined Instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory

- 256 bytes data RAM

- 8kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 8portl/O; all are 5V tolerant

- Enhanced Hardware SMBus™ (I2C™ compatible) and UART serial ports

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 3 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using PCA or timer and external clock source

Clock Sources

- Internal oscillator: 25 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 5.8 mA at 25 MHz
11 pA at 32 kHz
- Typical stop mode current: <0.1 pA

Package

- 11-pin QFN (lead-free package)
Ordering Part Number

- CB8051F301-GM

GND X— —
- 8 oo ] — -
c2D > PO.0O
o (] =
| Sove > UART ] X Po.1
Reset} B FLASH
/RST/C2CK [ e « P X PO.2/XTAL1
| Timero, 0
ror o] 1 L 2/RTC 3 3] PO.3/XTAL2
o PCAI R [r) P PO.4/TX
c v X< PO.5/RX
E: |
XTALL Oscilator O |SFR Bus IX] PO.6/CNVST
Circuit System Clock] r [ L L] X P0.7/C2D
2% e c2p .—T
Internal
Oscillator - CPO
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25 MIPS, 8 kB Flash, 8-Bit ADC, 11-Pin Mixed Signal MCU

Analog Peripherals

8-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 500 ksps

- Up to 8 external inputs; programmable as single-ended or differential

- Programmable amplifier gain: 4, 2,1, 0.5

- Vger from external pin or Vpp

- Internal or external start of conversion sources

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

Comparator

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 pA)

POR/Brown-Out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

g Analog/Digital
VDD Power
GND X—

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory

- 256 bytes data RAM

- 8kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 8portl/O; all are 5V tolerant

- Enhanced Hardware SMBus™ (I2C™ compatible) and UART serial ports

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 3 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using PCA or timer and external clock source

Clock Sources

- Internal oscillator: 20 MHz nominal

- External oscillator: Crystal, RC, C, or Clock (1 or 2 Pin Modes)
- Can switch between clock sources on-the-fly

Supply Voltage: 2.7t0 3.6 V

- Typical operating current: 5.8 mA at 25 MHz
11 A at 32 kHz
- Typical stop mode current: <0.1 pA

Package

- 11-pin QFN (lead-free package)
Ordering Part Number

- CB8051F302-GM

8 Port 0 — —/
- 5 0.0
/RST/C2CK [X} Resell 5 FiS: (22rT ) P % Eg-;/XTALl
1 Timer 0, X 0 -
m 1,2/RTC B [ PO.3/XTAL2
SRAM
ol D
“ PCA R ; X P0.4/TX
c woT v < PO.5/RX
External
XTALL = Occilator O |SFR Bus X P0.6/CNVST
Circuit System Clock] I - L] X P0.7/C2D
Internal e (32D4—T
Oscillator b

A
_ AINO-AIN7
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25 MIPS, 8 kB Flash, 11-Pin Mixed Signal MCU

SILICON LABS

Analog Peripherals

Comparator

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 pA)

POR/Brown-Out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

g Analog/Digital
vbD Power

High-Speed 8051 uC Core

- Pipelined Instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory

- 256 bytes data RAM

- 8 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 8port l/O; all are 5 V tolerant

- Enhanced Hardware SMBus™ (I2C™ compatible) and UART serial ports

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 3 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using PCA or timer and external clock source

Clock Sources

- Internal oscillator: 20 MHz nominal

- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly

Supply Voltage: 2.7t0 3.6 V

- Typical operating current: 5.8 mA at 25 MHz
11 A at 32 kHz
- Typical stop mode current: <0.1 pA

Package

- 11-pin QFN (lead-free package)
Ordering Part Number

- CB8051F303-GM

GND R— —
- 8 Port 0 — M
0 0.0
,—\Bkbyte [ UART X Po.1
Reset} B FLASH
/RST/C2CK X [rmero | X P P Po.2/XTALL
imer 0,
Brown- 1 »|1,2/RTC > B ° [X] PO.3/XTAL2
B .
Out Y R > Xl PO.4/TX
C v X PO.5/RX
| Sy
XTALL —| orernal o |SFR Bus SMBus {X] P0.6/CNVST
XTAL2 <— " Gircuit system Clock] 1 [ X Po.7/c2D
Internal e
Oscillator o —
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25 MIPS, 4 kB Flash, 11-Pin Mixed Signal MCU

Analog Peripherals

Comparator

- Programmable hysteresis and response time
- Configurable to generate interrupts or reset
- Low current (0.4 pA)

POR/Brown-Out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

g Analog/Digital
VDD Power
GND X—

High-Speed 8051 uC Core

- Pipelined Instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory

- 256 bytes data RAM

- 4 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 8portl/O; all are 5V tolerant

- Enhanced Hardware SMBus™ (I2C™ compatible) and UART serial ports

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 3 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using PCA or timer and external clock source

Clock Sources

- Internal oscillator: 20 MHz nominal

- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly

Supply Voltage: 2.7t0 3.6 V

- Typical operating current: 5.8 mA at 25 MHz
11 pA at 32 kHz
- Typical stop mode current: <0.1 pA

Package

- 11-pin QFN (lead-free package)
Ordering Part Number

- CB8051F304-GM

8 _[Porto — =
— (] 2 0.0
2Kbyte S UART ] B pPo.1
Reset 5 FLASH L= T
/RST/C2CK X Mrmero. | X g [ PO.2/XTAL1
imer O,
m 1 »11,2/RTC B [ PO.3/XTAL2
SRAM A D
Out _[Pcar ] R . x P0.4/TX
C WDT v P PO.5/RX
| reve <1
XTALL —] g:éﬁlrggr O |SFR Bus » SMBus |« > P PO.6/CNVST
XTAL2 Circuit System Clock| 1 — L P po.7/c2D
Inte_rnal e Cc2D 4—T
Oscillator b cPoO
Small Form Factor Copyright © 2008 by Silicon Laboratories 129

Rev 0.6


http://www.cygnal.com

305
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Analog Peripherals

Comparator

- Programmable hysteresis and response time
- Configurable to generate interrupts or reset
- Low current (0.4 pA)

POR/Brown-Out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

g Analog/Digital
VDD Power
GND [

High-Speed 8051 uC Core

- Pipelined Instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory

- 256 bytes data RAM

- 2 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 8portl/O; all are 5V tolerant

- Enhanced Hardware SMBus™ (I2C™ compatible) and UART serial ports

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 3 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode using PCA or timer and external clock source

Clock Sources

- Internal oscillator: 20 MHz nominal

- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 5.8 mA at 25 MHz
11 pA at 32 kHz
- Typical stop mode current: <0.1 pA

Package

- 11-pin QFN (lead-free package)
Ordering Part Number

- CB8051F305-GM

8 Port 0 — M
2kbyte S UART | [ pPo.1
/RST/C2CK [X} Resell 5 FLASH P <] PO.2/XTALL
1 Timer 0, X 0
m P11, 2/RTC[® (R [X] PO.3/XTAL2
D
Out _[PcA | R . x P0.4/TX
(o8 wDT v [ PO.5/RX
| » SvBos 1
XTALL —| gremal o |SFR Bus SMBus {X] PO.6/CNVST
XTAL2 <=~ Circuit System Clock] r [ P Po.7/C2D
Internal e
Oscillator b
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25 MIPS, 16 kB Flash, 10-Bit ADC, 32-Pin Mixed Signal MCU

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Up to 21 external inputs; programmable as single-ended or differential

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

Two Comparators

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 pA)

POR/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 1280 bytes data RAM

- 16 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Digital Peripherals

- 29 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules, WDT

- 4 general-purpose 16-bit counter/timers

- Realtime clock mode using timer or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical Operating Current: 7 mA at 25 MHz
15 pA at 32 kHz

- Typical Stop Mode Current: <0.1 pA

Package

- 32-pin LQFP (lead-free package)

Ordering Part Number

- CB8051F310-GQ

L S o] PO.0/VREF
Analog/Digital Port 0 P <_>®<_>& PO.1/
VoD Power Latch Ole— > PO.2/XTALL
<> X PO.3/XTAL2
Port 1 D [¢«——&X P0.4/TX
Latch r [e——& P0.5/RX
GNDh v le——>X P0.6/CNVST
[—X P0.7
= UART L
c —
C2D «—>| < P1.0
Debug HW | > 8 }:GLIX)%/E Timer | _|R P P1.1
0 <«> 0,123/ [ > 1 o P12
RTC S | g X P1.3
Reset] 5§ 256 byte s| 7|p X P1L.4
/RST/C2CK [Ri¢ SRAM PCA/ P15
1 - B r X e
WDT v
Brown- A X P1.7
B o U
C P X P2.1
R =<
XTALL —> OExu_a"rntaI o g P2.3
scillator System Clock =~ 7D P2.4
XTAL2<—] Circuit 4 SFR Bus ® P2.5
r r
< Port 2 X P2.6
2% e Latch | | M X P2.7
Internal —
i P3.0/C2D
Oscillator P g P31
3 X P3.2
Port 3 X P3.3
Latch D X P3.4
r
v
CPO
CP1
VDD VREF
—>»0| oE——
10-bit
AINO-AIN20
&) 200ksps
ADC

VDD/VREF
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25 MIPS, 16 kB Flash, 10-Bit ADC, 28-Pin Mixed Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Up to 17 external inputs; programmable as single-ended or differential

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

Two Comparators

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 pA)

POR/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 1280 bytes internal data RAM (256 + 1 k)

- 16 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Digital Peripherals

- 25 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules, WDT

- 4 general-purpose 16-bit counter/timers

- Realtime clock mode using timer or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical Operating Current: 7 mA at 25 MHz
15 pA at 32 kHz

- Typical Stop Mode Current: <0.1 pA

Package

- 28-pin QFN (lead-free package)

Ordering Part Number

- CB8051F311-GM

- — [ l«——»X PO.0/VREF
AnalF:)g/Dlgnal Port 0 P l——X PO.1
VDD ower Latch 0 le«—>R PO.2/XTALL
> X PO.3/XTAL2
Port 1 D j«—>X P0.4/TX
Latch ; [——>& PO.5/Rx
GND le——>X P0.6/CNVST
= UART Ve, P07
C2D > 8 T6Kbyte = ¢ (o] & P1.0
Debug HW > FLASH P imer | o R 1 X P1.1
0 > 0123/ [ > = P12
RTC S | €—> R P1.3
Reset] 5 256 byte s 7D X P1.4
/RST/C2CK [X 1 SRAM [ Pcar |4 ~/ r g Ei-g
Brown- - T|pwort A v X P1.7
Out 1K byte R —
C Z = P2.1
pP2.2
XTAL1L—>| External o PR g P2.3
Oscillator System Clock “Ib X P2.4
XTAL2<—  Circuit pem e §FR Bus & P2.5
r r
€ Port 2 X P2.6
2% e Latch L | M X P2.7
Internal —
P3.0/C2D
Oscillator P =
3
Port3 | >
Latch |~ “Ip
r
\'
CPO
CP1
VDD VREF
——>0| o——
10-bit
&P 200ksps
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VDD/VREF
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25 MIPS, 8 kB Flash, 10-Bit ADC, 32-Pin Mixed Signal MCU

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Up to 21 external inputs; programmable as single-ended or differential

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

Two Comparators

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 yA)

POR/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 1280 bytes data RAM

- 8 kB Flash; in-system programmable in 512-byte sectors (512 bytes are
reserved)

Digital Peripherals

- 29 port l/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules, WDT

- 4 general-purpose 16-bit counter/timers

- Realtime clock mode using timer or PCA
Clock Sources
- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7 to 3.6 V
- Typical Operating Current: 7 mA at 25 MHz
15 pA at 32 kHz
- Typical Stop Mode Current: <0.1 pA
Package
- 32-pin LQFP (lead-free package)
Ordering Part Number
- CB8051F312-GQ

Analog/Digital o0 — [pl—& Eg?’VREF
Power 0 ‘-’E .
VDD Latch le——>»X PO.2/XTALL
<> & PO.3/XTAL2
Port 1 D le——& P0.4TX
Latch ; [——>® POS5RX
GND le——>& PO.6/CNVST
L S— UART Vie——RX P0.7
C2D «—>| 8 S kB _ Cc — X PLO
Debug HW FLASH s o e » R ? X P11
0 <> 0123/ [€ > 1 = P12
RTC C—> X P13
__ Reset| 5 256 Byte 2 ~ Zlp X P14
RST/C2CK (R SRAM L | pPca g > B r B P15
1 <> o7 [€ > X P16
Brown- A v X P17
C '; R P21
P2.2
XTALL—>»| External o SPI g P23
Oscillator System Clock > R P2.4
XTAL2<—{ Circuit YR o r §FR Bus r X P25
<€ Port 2 X P2.6
2% e Latch L M R P27
Internal —
—_— P3.0/C2D
Oscillator P % P31
Port 3 : % g
P3.3
r
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CP1
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——>0| ce——
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25 MIPS, 8 kB Flash, 10-Bit ADC, 28-Pin Mixed Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Up to 17 external inputs; programmable as single-ended or differential

- Data-dependent windowed interrupt generator

- Built-in temperature sensor (+3 °C)

Two Comparators

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 pA)

POR/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 1280 bytes internal data RAM (256 + 1 k)

- 8 kB Flash; in-system programmable in 512-byte sectors (512 bytes are
reserved)

Digital Peripherals

- 25 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules, WDT

- 4 general-purpose 16-bit counter/timers

- Realtime clock mode using timer or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical Operating Current: 7 mA at 25 MHz
15 pA at 32 kHz

- Typical Stop Mode Current: <0.1 pA

Package

- 28-pin QFN (lead-free package)

Ordering Part Number

- CB8051F313-GM

L — [ le—»X PO.O/VREF
Anal:g/Dlgltal Port 0 P l—KX PO.1
VoD ower Latch Ol 3R PO.2XTALL
<> & PO.3/XTAL2
Port 1 Dl—>R P0.4TX
Latch ; [——& POSRX
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& 1 Vie—X P07
= e UART L]
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RTC S | X P13
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>R P22
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25 MIPS, 8 kB Flash, 32-Pin Mixed Signal MCU

Analog Peripherals

Two Comparators

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 pA)

POR/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 1280 bytes data RAM

- 8 kB Flash; in-system programmable in 512-byte sectors (512 bytes are
reserved)

Digital Peripherals

- 29 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules, WDT

- 4 general-purpose 16-bit counter/timers

- Realtime clock mode using timer or PCA
Clock Sources
- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7 to 3.6 V
- Typical Operating Current:7 mA at 25 MHz
15 pA at 32 kHz
- Typical Stop Mode Current: <0.1 pA
Package
- 32-pin LQFP (lead-free package)
Ordering Part Number
- CB8051F314-GQ
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25 MIPS, 8 kB Flash, 28-Pin Mixed Signal MCU
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Analog Peripherals

Two Comparators

- Programmable hysteresis and response time
- Configurable to generate interrupts or reset
- Low current (0.4 pA)

POR/Brown-out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory and registers

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 1280 bytes internal data RAM (256 + 1 k)

- 8 kB Flash; in-system programmable in 512-byte sectors (512 bytes are
reserved)

Digital Peripherals

- 25 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules, WDT

- 4 general-purpose 16-bit counter/timers

- Realtime clock mode using timer or PCA

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical Operating Current: 7 mA at 25 MHz
15 pA at 32 kHz

- Typical Stop Mode Current: <0.1 pA

Package

- 28-pin QFN (lead-free package)

Ordering Part Number

- CB8051F315-GM

Analog/Digital ) — p l——X §8:$/VREF
VoD Power Latch 0l X PO.2/XTALL
<> X PO.3/XTAL2
Port 1 D l[&——X P0.4/TX
Latch r <_HZ,<—>IZI P0.5/RX
X— PO.6/CNVST
o Vie——X P07
= UART L
C2D «—>| 8 3 KB 5 C — ) P10
Debug HW FLASH Timer | o J|R P X P11
0 > 01,23/ [€ > o 1 X P12
RTC S | €=> X P13
_ Reset 5 256 Byte s D X P1.4
RST/C2CK Xk SRAM P PCA/ P >l B r X P1.5
1 P WDT <« > X P1.6
Brown- A v X P1.7
o AN N =
SMBus ]
C = me: 5
SPI 2 X P22
XTALL —>| cI)Ext_e"rnal o X P2.3
scillator System Clock “Ib R P2.4
XTAL2<— Circuit e r §FR Bus ' X P25
€ Port 2 X P2.6
2% e Latch L | M X P27
Internal —
P3.0/C2D
Oscillator p X
3
Port 3
Latch D
r
\2
CPO
CP1
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25 MIPS, 4 kB Flash, 20-Pin Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Up to 13 external inputs

- VREF from external pin or VDD

- Internal or external start of conversion sources
- Data-dependent windowed interrupt generator
Built-in temperature sensor (3 °C)
Comparator

- Programmable hysteresis and response time
- Configurable to generate interrupts or reset

- Low current (<0.5 pA)

POR/Brown-Out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 1280 bytes data RAM (1024 + 256)

- 16 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Digital Peripherals

- 21 portl/O; all are 5 V tolerant

- 1 Enhanced Hardware SMBus™ (I2C™ compatible) and UART serial

ort

- Erogrammable 16-bit counter/timer array with three capture/compare
modules, WDT

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode for maximum power saving

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation

- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 5 mA at 25 MHz

- Typical: 11 pA at 32 kHz

- Target stop mode current: <0.1 pA

Package

- 24-pin QFN (lead-free package)

Ordering Part Number

- CB8051F316-GM

Analog/Digital Port 0 ] F‘_’&E ﬁg'?/VREF
VDD PERET 0l R PO.2/XTALL
<> X PO.3/XTAL2
Port 1 D [¢«——X P0.4/TX
Latch [ [——>& POSRX
GND le——>»® PO.6/CNVST
B— Vie——RX P0.7
= e UART L
C2D «—>| 8 16 kB - c ]
Debug HW - Timer _ _[r P
|—> 0 FLASH > 0,123/ [€ > 0 1 B
RTC = P1.2
__ Reset| 5 256 byte 2 D % P13
RST/C2CK R SRAM PCA/ : ; = PLa
1 WDT K PL5
Brown- A v
i ] o]
SMBus -]
C Z = P2.0
P2.1
XTAL1—»| External o % P2.2
Oscillator System Clock b X P23
XTAL2<— Circuit Z r ISFR Bus ; ® P24
< Port 2 X P25
>% e Latch | | M
Internal —
— P3.0/C2D
Oscillator P o
3
Port 3
Latch D
r
\
CPO
CP1
VDD VREF
——>0| o——
P AINO-AIN20
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25 MIPS, 4 kB Flash, 20-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

Two Comparators

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (<0.5 pA)

POR/Brown-Out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

Superior performance to emulation systems using ICE-chips, target pods,
and sockets

Temperature Range: —-40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz system clock

- Expanded interrupt handler

Memory

- 1280 bytes data RAM (1024 + 256)

- 16 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Digital Peripherals

- 21 portl/O; all are 5V tolerant

- 1 Enhanced Hardware SMBus™ (I2C™ compatible) and UART serial
port

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 5 general-purpose 16-bit counter/timers

- Dedicated watchdog timer; bidirectional reset

- Real-time clock mode for maximum power saving

Clock Sources

- Internal oscillator: 24.5 MHz, 2% accuracy supports UART operation
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)

- Can switch between clock sources on-the-fly

Supply Voltage: 2.7t0 3.6 V

- Typical operating current: 5 mA at 25 MHz
- Typical: 11 pA at 32 kHz

- Target stop mode current: <0.1 pA
Package

- 24-pin QFN (lead-free package)
Ordering Part Number

- CB8051F317-GM

Analog/Digital Port 0 ] :‘_’& zg.(;IVREF
VoD Power 0le—»X PO.2/XTALL
<> X PO.3/XTAL2
Port 1 D [«—>R P0.4/TX
Latch , [——>& PO5/RX
GND [ M ] Sgg/CNVST
= — UART — '
C2p 8 16 kB Timer < F
Debug HW _ . |R X P1.0
9 0 FLASH <P 0,1,2,3/ [ » 0 1 X P11
RTC S | X P1.2
___ Reset’ 5 256 byte s ~ 7|p < P1.3
RST/C2CK [ 1 SRAM PCA/ . ; g Ei'g
c [ smeus | 2 .
x1aL—f External o - 2 ro2
Oscillator System Clock = 7D X P23
XTAL2<—  Circuit Z r §FR Bus r X P24
< Port 2 X P25
2% e Latch | | M
Internal —
— P3.0/C2D
Oscillator p X
3
Port 3
Latch D
r
v
CPO
CP1
v
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25 MIPS, 8 kB Flash, 10-Bit ADC, 20-Pin Mixed Signal MCU

Analog Peripherals

10-Bit ADC

- Programmable throughput up to 200 ksps

- Up to 16 external inputs; programmable as single-ended or differential
- Reference from internal Vgep, Vpp, or external pin
- Internal or external start of conversion sources

- Built-in temperature sensor (+3 °C)

10-bit DAC (Current Mode)

Comparator

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 pA)

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory

- 768 bytes data RAM

- 8 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 17 port l/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 4 general-purpose 16-bit counter/timers

- Real-time clock mode using PCA or timer and external clock source

Clock Sources
- Two internal oscillators:
-24.5 MHz, 2% accuracy supports UART operation
-80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 6.4 mA at 25 MHz
9 YA at 32 kHz

- Typical stop mode current: <0.1 pA

Package

- 20-pin QFN (lead-free package)

Ordering Part Number

- CB8051F330-GM

] M Xl PO.0/VREF
PO.1/1DAC
X
Mrmmero | P [ PO.2/XTAL1
< igi > g > 0 X PO.3/XTAL2
VDD Anallfg/DlgltaI ' o b x PO.4/TX
ower | 3-Chnl r -
GND g__L SVCDA_I_/ v D] PO.5/RX
- 8 [ 24 X X PO.6/CNVST
0 coo—l Lo
- N e
Er— 1 512 byte Lateh )
EF e
c i pP1i.3
External D X pP1.4
XTALL — oscillator o FR B r
XTALZ < “Circuit r 2 = v X PL.5
24.5MHz (2%) System Clock 10-bit\_IDAC X Pi.6
Internal e DAC — D] P1.7
Oscillator b cPoO
80kHz
Internal VREF
Oscillator VDD
VREF | Temp
10-bit [A]
> 200ksps nJ 2 AINO-AIN15
ADC X
Port 2 € 5
> o e—[X] P2.0/C2D
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25 MIPS, 8 kB Flash, 10-Bit ADC, 20-Pin Mixed Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- Programmable throughput up to 200 ksps

- Up to 16 external inputs; programmable as single-ended or differential
- Reference from internal Vgep, Vpp, or external pin
- Internal or external start of conversion sources

- Built-in temperature sensor (+3 °C)

10-bit DAC (Current Mode)

Comparator

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 pA)

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory

- 768 bytes data RAM

- 8 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 17 port l/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 4 general-purpose 16-bit counter/timers

- Real-time clock mode using PCA or timer and external clock source

Clock Sources
- Two internal oscillators:
-24.5 MHz, 2% accuracy supports UART operation
-80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 6.4 mA at 25 MHz
9 pA at 32 kHz

- Typical stop mode current: <0.1 pA

Package

- 20-pin DIP (lead-free package)

Ordering Part Number

- CB8051F330-GP

Port 0 i -
g PO .0/VREF
PO.1
i P P PO.2/XTALL
= 3 giES ° I PO.3/XTAL2
VDD Analog/Digital by '
X o 3-Chnl : PJ Po.4sTX
— > bcal v B PO.5/RX
b i FLAST — [ PO.6/CNVST
c2p 8 FLASH — X )
0 I N 1 I e o=
226 bye A =
Reset| 5 SRAM x b1 0
/RST/C2CK X Port 1 S
Brown- 1 512 byte Latch A
[ 5] - e
P1.3
¢ X
External 5 x P13
XTALL — oscillator ) FR B :
XTAL2 «f O & ’ ? us ' S
24.5MHz (2%) System Clock | o 1o
Imgrnal e i x P16
Oscillator .
80kHz
Internal
Oscillator . <—l
Port 2
_’E X P2.0sC2D
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25 MIPS, 8 kB Flash, 20-Pin Mixed Signal MCU

Analog Peripherals

Comparator

- Programmable hysteresis and response time
- Configurable to generate interrupts or reset
- Low current (0.4 yA)

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory

- 768 bytes data RAM

- 8 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 17 port l/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 4 general-purpose 16-bit counter/timers

- Real-time clock mode using PCA or timer and external clock source

Clock Sources
- Two internal oscillators:
-25 MHz, 2% accuracy supports UART operation
-80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly

Supply Voltage: 2.7t0 3.6 V

- Typical operating current: 6.4 mA at 25 MHz
9 pA at 32 kHz

- Typical stop mode current: <0.1 pA

Package

- 20-pin QFN (lead-free package)

Ordering Part Number

- CB8051F331-GM

Port0 ] M
% PO.0/VREF
PO.1
E—— »; P PO.2/XTALL
. by [ PO.3/XTAL2
VDD Analog/Digital v & b
K—rower — o ; X P0.4/TX
GND PCA/ v X P0.5/RX
X — ] 0 | woT X PO.6/CNVST
8 FLASH X .
= e R - Y
256 byte > 5P Q _ R P1.0
Reset| 5 SRAM -
/RST/C2CK Port 1
= Y 5 P1.1
[on ] e
X P1.3
SELAL External c D D] P1.4
—>| Oscillator [o) r
XTALZ <] O0nac . SFR Bus v X P1.5
24.5MHz (2%) System Clock L X pi.6
Internal e x P1.7
Oscillator S — cPo —
80kHz
Intgrnal
Oscillator S c20 41
—»@ e[ P2.0/C2D
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25 MIPS, 4 kB Flash, 10-Bit ADC, 20-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- Programmable throughput up to 200 ksps

- Up to 16 external inputs; programmable as single-ended or differential
- Reference from internal Vrgp, Vpp, or external pin
- Internal or external start of conversion sources

- Built-in temperature sensor (+3 °C)

Comparator

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 pA)

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory

- 768 bytes data RAM

- 4 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 17 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 4 general-purpose 16-bit counter/timers

- Real-time clock mode using PCA or timer and external clock source

Clock Sources
- Two internal oscillators:
-24.5 MHz, 2% accuracy supports UART operation
-80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 6.4 mA at 25 MHz
9 YA at 32 kHz

- Typical stop mode current: <0.1 pA

Package

- 20-pin QFN (lead-free package)

Ordering Part Number

- C8051F332-GM

Port 0 - —
X PO.0/VREF
o] > P0.1/IDAC
— 3 > P0O.2IXTAL1
Analog/Digital 1mzer3 >[X P0.3/XTAL2
VDD M D
Power o ; X P0.4/ITX
GND [X} _ ”| pca v > P0.5/RX
= 4k WOT > P0.6/CNVST
o 8 FLASH G X -
= e e
Recet 256 Byte > Spi Q - = P10
RSTIC2CK [X] i I SRAM S Port | = o1t
- 1 S2Byte [ tach | :
Lo o] O
P1.3
STALL External c D E P1.4
—*| Oscillator O ISFR Bus r
XTALZ «f "o o > v > P1.5
24.5 MHz (2%) System Clock| L > P1.6
Internal e ,& P1.7
Oscillator  — cPo —
80kHz
Internal VRE
Oscillator VDD o
10-bit
< %1200 ksps
ADC
c2p
Port 2
N s W P
142 Copyright © 2008 by Silicon Laboratories Small Form Factor

Rev 0.6


http://www.cygnal.com

SILICON LABS

333

25 MIPS, 4 kB Flash, 20-Pin Mixed-Signal MCU

Analog Peripherals
Comparator

- Programmable hysteresis and response time
- Configurable to generate interrupts or reset

- Low current (0.4 pA)
On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)
- Provides breakpoints, single stepping, watchpoints
- Inspect/modify memory, registers, and stack
- Superior performance to emulation systems using ICE-chips, target

pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory

- 768 bytes data RAM

- 4 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 17 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 4 general-purpose 16-bit counter/timers

- Real-time clock mode using PCA or timer and external clock source

Clock Sources
- Two internal oscillators:
-24.5 MHz, 2% accuracy supports UART operation
-80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly

Supply Voltage: 2.7 to 3.6 V

- Typical operating current: 6.4 mA at 25 MHz
9 YA at 32 kHz

- Typical stop mode current: <0.1 pA

Package

- 20-pin QFN (lead-free package)

Ordering Part Number

- C8051F333-GM

] ] > P0.0/VREF
—x P0.1/IDAC
P X P0.2/XTAL1
Timer 0, 0
VDD Analog/Digital 1,23 >[X] P0.3/XTAL2
X Power 3 [r) >[X P0.4/TX
GND [X— — > pcar v X P0.5/RX
- 8 . X »X] P0.6/CNVST
c2D 0 2 L X PO.7
<_>’Tsyte| SPI R — X P10
Sev Reset| .
5 1 512 Byte Latch .
o e o R
P1.3
c X
External D '& P1.4
XTALL — ogcilat o ;
XTALZ «f O 200 ° ?FR Bus ' = P
24.5 MHz (2%) System Clock L | ‘& P1.6
Internal e > P1.7
Oscillator b o0 -
80kHz
Internal
Oscillator
c2D
Port 2
I-I 4—’. P2.0/C2D
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25 MIPS, 2 kB Flash, 10-Bit ADC, 20-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- Programmable throughput up to 200 ksps

- Up to 16 external inputs; programmable as single-ended or differential
- Reference from internal Vgeg Vpp, or external pin
- Internal or external start of conversion sources

- Built-in temperature sensor (+3 °C)

Comparator

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 pA)

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory

- 768 bytes data RAM

- 2 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 17 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 4 general-purpose 16-bit counter/timers

- Real-time clock mode using PCA or timer and external clock source
Clock Sources
- Two internal oscillators:

-24.5 MHz, 2% accuracy supports UART operation

-80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7t0 3.6 V
- Typical operating current: 6.4 mA at 25 MHz

9 pA at 32 kHz

- Typical stop mode current: <0.1 pA
Package
- 20-pin QFN (lead-free package)
Ordering Part Number
- CB8051F334-GM

] M »X] P0.0/VREF
‘x P0.1/IDAC
E— g >[X] P0.2/XTAL1
imer 0,

VDD Analog/Digital 1,23 >[X] P0.3/XTAL2
X Power o ? >[X] P0.4/TX
X— > pcw v P0.5/RX

GND = ] 2kB WDT X

X >[<] P0.6/CNVST
c2D 8 FLASH [ SMBus |
: s L
<_>’W| SPI Q — = P10
RST/C2CK [} Resel 5 SRAM Port T :
1 512 Byt Latch > P11
[ron e ] R
C .
External D _x P1.4
XTALL = Oscillator o IsFrR Bus '
XTAL2 « = iy u ' = P15
24.5 MHz (2%) System Clock L] >[X] P1.6
Internal e L] > P1.7
Oscillator bl CPO
80kHz
Internal VREI
Oscillator VDD
10-bit
< %1200 ksps
ADC
c2p
Port 2
o P 4R P20ic2D
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25 MIPS, 2 kB Flash, 20-Pin Mixed-Signal MCU

Analog Peripherals

Comparator

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current (0.4 pA)

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory

- 768 bytes data RAM

- 2 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 17 port l/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT

- 4 general-purpose 16-bit counter/timers

- Real-time clock mode using PCA or timer and external clock source
Clock Sources
- Two internal oscillators:

-24.5 MHz, 2% accuracy supports UART operation

-80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly
Supply Voltage: 2.7to 3.6 V
- Typical operating current: 6.4 mA at 25 MHz

9 pA at 32 kHz

- Typical stop mode current: <0.1 pA
Package
- 20-pin QFN (lead-free package)
Ordering Part Number
- CB8051F335-GM

] B J[X] PO.O/VREF
P0.1/IDAC
X
— P X P0.2/XTAL1
B e X P0.3/XTAL2
VDD Analog/Digital i b
X Power o ; >[X] P0.4/TX
| pca v P0.5/RX
GND h — 7KB wDT =
X X P0.6/CNVST
c2p 8 FLASH > SMBus | B 4 P07
0 256 Byte SPI Q - = P10
— R 4'" .
1 S12Bye Latch .
(] s
>X] P1.3
i External c D >[X] P1.4
—{ Oscillator (o] r
XTAL2 < " eyt r ?FR Bt v ’& P1.5
245 MHz (2%) System Clock L >[X] P1.6
Internal e ﬁ P1.7
Oscillator b cPo —
80kHz
Internal
Oscillator
c2p
Port 2
P20ic20
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Analog Peripherals
10-Bit ADC

Programmable throughput up to 200 ksps

Up to 16 external inputs; programmable as single-ended or differential
Reference from internal Vger, Vpp, or external pin

Internal or external start of conversion sources

Built-in temperature sensor

10-bit DAC (Current Mode)
Comparator

Programmable hysteresis and response time
Configurable to generate interrupts or reset
Low current

On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints

Inspect/modify memory, registers, and stack

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory
- 768 bytes data RAM
- 16 kB Flash; in-system programmable in 512 byte sectors
(512 bytes are reserved)
Digital Peripherals
- Upto 21 port I/O; all are 5 V tolerant
- Hardware SMBus™ (12C™ compatible), SPI™, and crystaless-UART
serial ports available concurrently
- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT
- 4 general-purpose 16-bit counter/timers
- Timer with real-time clock mode
- Clock sources
- Two internal oscillators:
- Precision 24.5 MHz, 2% accuracy over Vpp and temperature
- 80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly
- Suspend mode for maximum power savings with fast wake-up (<1 us)

Supply Voltage: 2.7t0 3.6 V

Package

- 20-pin QFN

Pin compatible with C8051F33x family of devices

] B P0.0/VREF
atch
—— P0.1/IDAC
{_UART | P P0.2/XTAL1
Ti 0
- p{ Timer 0. 0 P0.3/XTAL2
x Analog/Digital - D
VDD Power o : P0.4/TX
> pca v P0.5/RX
GNDIX— o | woT X PO.6/CNVST
c2p 0 B B P0.7
256 Byte SPI Q —
Reset] 5 SRAM P1.0
RST/C2CK P1.1
1 S5E Latch )
Brown-Out P
[ ~on | e 1 s
XTAL1 — External c o P1.4
Oscillator > O |SFR Bus y
XTAL2 «— Circuit r < v P15
24.5 MHz 2%) System Clock > 10-bit\ IDAC L] P1.6
Internal —> € DAC P1.7
Oscillator —— CPO _
80 kHz
Internal > VREF
Oscillator VDD,
VREF | Temp
10-bit (]
< > 200 ksps ’le| < AINO-AIN15
ADC X
Cc2b
Port 2 <1
_>|E . P2.0/C2D
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25 MIPS, 16 kB Flash, 20-pin Mixed-Signal MCU

Analog Peripherals

10-bit DAC (Current Mode)

Comparator

- Programmable hysteresis and response time
- Configurable to generate interrupts or reset
- Low current

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory
- 768 bytes data RAM
- 16 kB Flash; in-system programmable in 512 byte sectors
(512 bytes are reserved)
Digital Peripherals
- 17 port I/Os; all are 5 V tolerant
- Hardware SMBus™ (12C™ compatible), SPI™, and crystaless-UART
serial ports available concurrently
- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT
- 4 general-purpose 16-bit counter/timers
- Timer with real-time clock mode
- Clock sources
- Two internal oscillators:
- Precision 24.5 MHz, 2% accuracy over Vpp and temperature
- 80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly
- Suspend mode for maximum power savings with fast wake-up (<1 us)

Supply Voltage: 2.7t0 3.6 V

Package
- 20-pin QFN

Pin compatible with C8051F33x family of devices

Analog/Digital
VoD%
" H
FLASH
:
_ R
RST/C2CK ! I SRAM
1

Brown-Out 5;%2{:3
Detector

XTAL1 —> External

Oscillator |

SFR Bus

XTAL2 <« Circuit <
24.5 MHz (2%)
Internal >
Oscillator

System Clock
3

I(‘D-xoo

80kHz
Internal —>
Oscillator

] M P0.0/VREF
atch
o} P0.1/IDAC
P P0.2/XTAL1
o| Ti 0, [ 0
JEVER > P0.3/XTAL2
€ » D
e : P0.4/TX
7| Pca/ v P0.5/RX
WOT X P0.6/CNVST
B P0.7
B || :
SPI —
R P1.0
Port 1
P11
P P1.2
1
N P1.3
D P1.4
v P1.5
P1.6
|| P1.7
CPO
Cc2Db
Port 2 41
W L% P20c20
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Analog Peripherals
10-Bit ADC

Programmable throughput up to 200 ksps

Up to 16 external inputs; programmable as single-ended or differential
Reference from internal Vger, Vpp, or external pin

Internal or external start of conversion sources

Built-in temperature sensor

10-bit DAC (Current Mode)
Comparator

Programmable hysteresis and response time
Configurable to generate interrupts or reset
Low current

On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints

Inspect/modify memory, registers, and stack

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory
- 768 bytes data RAM
- 16 kB Flash; in-system programmable in 512 byte sectors
(512 bytes are reserved)
Digital Peripherals
- 21 portl/O; all are 5 V tolerant
- Hardware SMBus™ (12C™ compatible), SPI™, and crystaless-UART
serial ports available concurrently
- Programmable 16-bit counter/timer array with three capture/compare
modules, WDT
- 4 general-purpose 16-bit counter/timers
- Timer with real-time clock mode
- Clock sources
- Two internal oscillators:
- Precision 24.5 MHz, 2% accuracy over Vpp and temperature
- 80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- Can switch between clock sources on-the-fly
- Suspend mode for maximum power savings with fast wake-up (<1 us)

Supply Voltage: 2.7t0 3.6 V
Package
24-pin QFN

Power On CIP-51 8051 [ Portijo Configuration  b———
Reset »] P0.0/VREF
Controller Core — -
Reset Digital Peripherals >X] P0.1/IDAO
16 kB ISP Flash UART > P0.2/XTALL
C2CK/RST [X Debug / Program Memory [ UART | Port 0 | PO.3/XTAL2
Programming e~ Timers 0, || Drivers X P0.4/TX
Hardware 256 Byte SRAM 1,2, 3 o o Z P0.5/RX
Ly Priority ™ PO0.6/CNVSTR
c2D pca/ | | Crossbar Xl P0.7
512 Byte XRAM WDT Decoder ¥ 51 P10
N
>X P1.1
[SHeus Jo X
: [ SwBus | A o
Power Net SPI Port 1 »X] P1.3
VDD K——> SYSCLK Drivers >X P1.4
| Crossbar Control | 51 P15
GND zﬁ SFR X P16
Bus - :
Analog Peripherals . X PL7
e = e
Precision 10-bit | .
Port 2
24.5 MHz || : @_’ IDAD Drivers X P2.2
Oscillator | : »X| P2.3
> | VDD VREF | »X| P2.4/C2D
Low-Freq. | vDD |
Oscillator | VREF |
€] I | 10-bit }
I 1200 ksps |
XTALL External I [aDC |
Oscillator || | |
XTAL2 Circui | caosargag ony LI S j
System Clock M@
Configuration Comparator
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25 MIPS, 16 kB Flash, 24-pin Mixed-Signal MCU

Analog Peripherals

10-bit DAC (Current Mode)

Comparator

- Programmable hysteresis and response time
- Configurable to generate interrupts or reset
- Low current

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

Hi

gh-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 25 MIPS throughput with 25 MHz clock

Expanded interrupt handler

Memory

Di

768 bytes data RAM

16 kB Flash; in-system programmable in 512 byte sectors
(512 bytes are reserved)

gital Peripherals

21 port I/Os; all are 5 V tolerant

Hardware SMBus™ (I2C™ compatible), SPI™, and crystaless-UART

serial ports available concurrently

Programmable 16-bit counter/timer array with three capture/compare

modules, WDT

4 general-purpose 16-bit counter/timers

Timer with real-time clock mode

Clock sources

Two internal oscillators:
- Precision 24.5 MHz, 2% accuracy over Vpp and temperature
- 80 kHz low frequency, low-power

External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)

Can switch between clock sources on-the-fly

Suspend mode for maximum power savings with fast wake-up (<1 us)

Supply Voltage: 2.7t0 3.6 V
Package

24-

pin QFN

Power On CIP-51 8051 —>| Port I/0 Configuration |—+
Reset <«—¢—>X] P0.0/VREF
Controller Core — -
— Digital Peripherals «—4—{X| P0.1/IDAD
16 kB ISP Flash UART «—¢4—>X| P0.2/XTAL1
C2CK/RST [X Debug / Program Memory [UART | . Port0 [« PO3IXTAL2
Programming [ Timers 0, R Drivers |« > P0.4ITX
<«—¢4—>X] P0.5/RX
Hardware 256 Byte SRAM 1,23 o o
Ly Priority < ] P0.6/CNVSTR
c2D PCA/ | cDrossgar X Po7
512 Byte XRAM wDT ecoder 4> PLO
N
< »X] P1.1
[SBws Jr X
: [ SWBus | A TR
Power Net SPI Port1 [«—<¢—{x P1.3
vDD X SYSCLK Drivers [«—4—X| P1.4
| Crossbar Control X P15
GND gﬁ SFR X :ZI Lo
Bus )
< X P17
L2
N <—4—X] P2.0
Precision port2 € X P2.1
24.5 MHz | Drivers [¢ >[X] P2.2
Oscillator < X P2.3
Ly <«——>X] P2.4/C2D
Low-Freq.
Oscillator
4—
XTALL »| External
Oscillator >
XTAL2 > Circuit
System Clock <M<'i<
Configuration Comparator
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Analog Peripherals
10-Bit ADC

Programmable throughput up to 200 ksps
Up to 17 external inputs; programmable as single-ended or differential
Reference from internal Vger, Vpp, or external pin

Internal or external start of conversion sources

Built-in temperature sensor (+3 °C)
10-bit DAC (Current Mode)
Two Comparators

Programmable hysteresis and response time

Configurable to generate interrupts or reset

Low current

On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system

debug (no emulator required)

Provides breakpoints, single stepping, watchpoints
Inspect/modify memory, registers, and stack
Superior performance to emulation systems using ICE-chips, target

pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 100 MIPS throughput with 100 MHz system clock

- 16 x 16 multiply/accumulate engine (2-cycle)

Memory

- 1280 bytes data RAM with external memory I/F

- 32 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 39 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules, WDT

- 4 general-purpose 16-bit counter/timers

- Real-time clock mode using PCA or timer and external clock source
Clock Sources
- Two internal oscillators:
- 24.5 MHz, 2% accuracy supports UART operation
- 80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- On-Chip programmable PLL: up to 100 MHz
Supply Voltage: 2.7t0 3.6 V

Package
- 48-pin TQFP

Ordering Part Number
- CB8051F360-GQ

[
Latch «—X] P0.1/TX
Porl | Ple———[X] P0.2/RX
> atcl 0
Analog/Digital «——[X] P0.3/VREF
VDD [R—"50 e — F Pl [<] P0.4/IDAO
r
«———PJ PO.5/XTAL1
oNe X pyEEEe % ' ] PO.6/XTAL2
8 > .
c0 0 o ——>( U —— X | X Po.7ICNVSTR
Branch Target —
Buffer - P1 P1.0
— Reset Timer 0, Al X
RSTIC2CK [X] = S e > o [ R Drv X P17
1 Prefetch
IR > o T
Out PCA/
c WoT LoV X P2.7
XTALL S Gocilaor o = 5 P3.0
XTAL2 <« S > P3
Circut EEEH Drv X P3.7
24.5 MHz (2%) SRAM — — X P4.0
Internal o e 1kB pa
Oscillator _— 10\ IDAC || | D X P45
80kHz DAC CPO
o e @ m—
Oscillator cP1
VRE
16 x 16 Mult/Acc .
(2-cycle) VREF | Temp
10-bit [A]
< » 200 ksps 'S < AIND-AINIE
ADC 1X]
c2D
Port 4 1
—»@ +—[X P4.6/C2D
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100 MIPS, 16x16 MAC, 32 kB Flash, 10-Bit ADC, Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- Programmable throughput up to 200 ksps

- Up to 21 external inputs; programmable as single-ended or differential
- Reference from internal Vgeg Vpp, or external pin
- Internal or external start of conversion sources

- Built-in temperature sensor (+3 °C)

10-bit DAC (Current Mode)

Two Comparators

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 100 MIPS throughput with 100 MHz system clock

- 16 x 16 multiply/accumulate engine (2-cycle)

Memory

- 1280 bytes data RAM

- 32 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 27 port l/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules, WDT

- 4 general-purpose 16-bit counter/timers

- Real-time clock mode using PCA or timer and external clock source
Clock Sources
- Two internal oscillators:
- 24.5 MHz, 2% accuracy supports UART operation
- 80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- On-Chip programmable PLL: up to 100 MHz
Supply Voltage: 2.7t0 3.6 V

Package

- 32-pin LQFP

- Pin compatible with C8051F310
Ordering Part Number

- C8051F361-GQ

] e——{X P0.0/VREF
Latch «—[X] P0.1/IDA0
Pe———[X] P0.2/XTAL1
atcl 0
., «———X] P0.3/XTAL2
VDD x Analog/Digital Port 2 b
Power Latch Dl———(X] PO.4ITX
GND — — SFR Bus — o e——s vie———IX PO.5RRX
= > Latch l«—— X P0.6/CNVSTR
8 — -
°2° 0 x | ——X Po7
Branch Target —
Buffer N P1 P1.0
—_— Reset| Ti 0, A m
RST/C2CK E = ‘;'; 5 — > ]lhrvnze’rs R Drv x P1.7
refetct
m L[ 6-chni P2 X P2.0
Out PCA/ Drv =
% P2.7
External C Sx[:— 7] 41
XTALL - Osclator o > SVBus je—> o5 —e4>IX] P3.0/C2D
“ circuit sysien| 256 Byte > SPI Drv X| P3.4
Clock’ r SRAM —J o
24.5 MHz (2%) ]
Internal o e 1kB
Oscillator e XRAM 10-bit\ IDAC L
80kHz CPO
Internal
Oscillator cP1
VRE
16 x 16 Mult/Acc -
(2-cycle) e VREF [ Temp
10-bit [a]
< »(200 ksps ﬁ' < AING AINZC
ADC 1X]
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SILICON LARS

Analog Peripherals High-Speed 8051 uC Core

10-Bit ADC - Pipelined instruction architecture; executes 70% of instructions in 1 or 2
- Programmable throughput up to 200 ksps system clocks

- Upto 17 external inputs; programmable as single-ended or differential Up to 100 MIPS throughput with 100 MHz system clock

- Reference from internal Vggg Vpp, or external pin - 16 x 16 multiply/accumulate engine (2-cycle)

- Internal or external start of conversion sources Memory

- Built-in temperature sensor (+3 °C) - 1280 bytes data RAM

10-bit DAC (Current Mode) - 32 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
Two Comparators reserved)

- Programmable hysteresis and response time Digital Peripherals

- Configurable to generate interrupts or reset - 24 port I/O; all are 5 V tolerant

- Low current - Hardware SMBus™ (I2C™ compatible), SPI™, and UART serial ports

On-Chip Deb available concurrently
n-Chip Debug - Programmable 16-bit counter/timer array with six capture/compare mod-

- On-chip debug circuitry facilitates full speed, non-intrusive in-system ules, WDT
debug (no emulator required) - 4 general-purpose 16-bit counter/timers
- Provides breakpoints, single stepping, watchpoints - Real-time clock mode using PCA or timer and external clock source

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target CIOCk_Sources_
pods, and sockets - Two internal oscillators:

Temperature Range' —40 to +85 °C - 24.5 MHz, 2% accuracy supports UART operation
- 80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- On-Chip programmable PLL: up to 100 MHz
Supply Voltage: 2.7t0 3.6 V

Package

- 28-pin QFN

- Pin compatible with C8051F311
Ordering Part Number

- C8051F362-GM

[[J—f P0.0/VREF
Latch «—[X] P0.1/IDAO
»{ Pl Ple———[X P0.2/XTAL1
atcl 0
VDD [X Analog/Digital Port2 ] PO.3/XTAL2
Power 1 ?<—Dm P0.4/TX
«—X] P0.5/RX
GND X— —SFR Bus ! Y
= 8 > l«———[X] P0.6/CNVSTR
CZD 0 128 Byte P UART ; _4—Dm P0.7
Branch Target —
Buffer N P1 P1.0
— Reset| Ti 0, A &
RST/C2CK [X} ! I % > 12s R Drv X P17
1 Prefetch —
m [ e-chni r2 | X P2.0
Out g
Y % e Drv X P27
= c N
Xternal
XTALL ! oilator o FLASH 4R paoic2p
XTAL2 <« Circui —
ircuit Systerg} 256 Byte » SPI <
Clock’ r SRAM
24.5 MHz (2%) —
Internal o e 1kB
Oscillator e XRAM 10-bit\ IDAC L
80kHz DAC CPO
Internal
Oscillator cP1
VREI
16 x 16 Mult/Acc -
(2-cycle) VREF [ Temp
10-bit [a]
< > 200 ksps | ANGAINIE
ADC 1X]
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100 MIPS, 16x16 MAC, 32 kB Flash, Mixed-Signal MCU

Analog Peripherals
Two Comparators

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current

On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system

debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints
- Inspect/modify memory, registers, and stack
- Superior performance to emulation systems using ICE-chips, target

pods, and sockets

Temperature Range: —40

to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 100 MIPS throughput with 100 MHz system clock

- 16 x 16 multiply/accumulate engine (2-cycle)

Memory

- 1280 bytes data RAM with external memory I/F

- 32 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 39 port I/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules, WDT

- 4 general-purpose 16-bit counter/timers

- Real-time clock mode using PCA or timer and external clock source
Clock Sources
- Two internal oscillators:
- 24.5 MHz, 2% accuracy supports UART operation
- 80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- On-Chip programmable PLL: up to 100 MHz
Supply Voltage: 2.7t0 3.6 V

Package
- 48-pin TQFP

Ordering Part Number
- CB8051F363-GQ

f— e
Latch «—X] P0.1/TX
Port 1 P
P——IX PO.2IRX
- «——[X] P0.3/VREF
VD[RR — 3 Dl———[X P0.4/IDAO
Latch -
r
g_J «—[X] P0.5/XTAL1
GND X [ [ ' g ' <] PO.6/XTAL2
8 > ’
e 0 oo ——>{ _UART Je——>{X | k———[X Po.7icNVSTR
Branch Target |
Buffer - P1 P1.0
. R Ti 0, A > E
RST/C2CK [X} ! g % > 12 € R Drv X P17
1 Prefetch
m [ 6-chni P2 X P2.0
out 2
u c e brv X P27
External N _
§¥ﬁ:::zl:_’ Oscillator [o] P3 x P3.0
Circuit systen) 256 Byte SPI " Drv X P3.7
cock’] I SRAM ! )
24.5 MHz (2%) ] X pa.0
Internal o e 1kB P4
Oscillator — L ﬂ ] P4.5
80KHz Eho
Internal
Oscillator CP1
16 x 16 Mult/Acc
(2-cycle)
c2p
Port 4 4—1
_)‘ Latch o—[] P4.6/C2D
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100 MIPS, 16x16 MAC, 32 kB Flash, Mixed-Signal MCU

SILICON LABS

Analog Peripherals
Two Comparators
Programmable hysteresis and response time
Configurable to generate interrupts or reset
Low current
n-Chip Debug
On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)
Provides breakpoints, single stepping, watchpoints
Inspect/modify memory, registers, and stack
Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

(o)

H

D

Cc

igh-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 100 MIPS throughput with 100 MHz system clock

16 x 16 multiply/accumulate engine (2-cycle)

emory

1280 bytes data RAM

32 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

gital Peripherals

27 port I/O; all are 5 V tolerant

Hardware SMBus™ (I12C™ compatible), SPI™, and UART serial ports
available concurrently

Programmable 16-bit counter/timer array with six capture/compare mod-
ules, WDT

4 general-purpose 16-bit counter/timers

Real-time clock mode using PCA or timer and external clock source

lock Sources
Two internal oscillators:
- 24.5 MHz, 2% accuracy supports UART operation
- 80 kHz low frequency, low-power
External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
On-Chip programmable PLL: up to 100 MHz

Supply Voltage: 2.7t0 3.6 V
Package

(o)

32-pin LQFP

Pin compatible with C8051F310
rdering Part Number

C8051F364-GQ

om0 [J«—>[X P0.0/VREF
«——[X] P0.1/IDA0
Poné Pl————[X] P0.2/XTAL1
1L
y L tach | °l—— X PO.3/XTAL2
VDD x Analog/Digital Port 2 b
Power Latch ; l——[X] P0.4/TX
GND ZI—_| —— SFR Bus ] vie———[X] P0.5/RX
= 8 > Latch X P0.6/CNVSTR
CZD 0 128 Byte P UART ; _4—& P0.7
Branch Target —
Buffer - P1 P1.0
— Reset| Ti 0, A m
RST/C2CK [X} ! I % > 12s R Drv X P17
1 Prefeich —
[rom [P i oo = X P20
ut 1 pca/ Drv
32 P2.7
Ext | C 3218 — C2D x
xternal FLASH
XTALL Oscilator o > SVBus je—> —T—44>[%] P3.0/C2D
Circuit smen] P SPI e Drv X P3.4
245 MHz (2%) —
Internal o e 1kB
Oscillator ]‘ bt XRAM |
80kHz CPO
Internal
Oscillator cP1
16 x 16 Mult/Acc
(2-cycle)
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SILICON LABS

365

100 MIPS, 16x16 MAC, 32 kB Flash, Mixed-Signal MCU

Analog Peripherals

Two Comparators

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

x Analog/Digital
vDD Power
GND [—

SFR Bus

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
- Up to 100 MIPS throughput with 100 MHz system clock

- 16 x 16 multiply/accumulate engine (2-cycle)

Memory

- 1280 bytes data RAM

- 32 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 24 portl/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules, WDT

- 4 general-purpose 16-bit counter/timers

- Real-time clock mode using PCA or timer and external clock source

Clock Sources
- Two internal oscillators:
- 24.5 MHz, 2% accuracy supports UART operation
- 80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
- On-Chip programmable PLL: up to 100 MHz

Supply Voltage: 2.7t0 3.6 V
Package

- 28-pin QFN

- Pin compatible with C8051F311

Ordering Part Number
- C8051F365-GM

128 Byte
Branch Target
Buffer

£22 Debug HW
— Reset|
RST/C2CK [X] ==
Prefetch
HW

Brown-
Out
32

a3

= | C 32kB
xternal FLASH
XTALL —| i
WIS Oéicrlgﬁgro ' s ° 256 B
/stel e
24.5 MHz (2%)
Internal o e 1kB
Oscillator S XRAM
80kHz
Internal
Oscillator
16 x 16 Mult/Acc

(2-cycle)

[ ] ——X P0.0/VREF
Latch X P0.1/1DA0
Pl——1] P0.2/XTAL1
— «——X P0.3/XTAL2
Pe—— Po.4Tx
' ,—\pms vi—1X P0.5IRX
> Latch «——X| P0.6/CNVSTR
X | +—N Po7
Timer 0, A P1 E P1.0
> 1,23 R | O X P17
o[ 6-chni (P2 | X P2.0
| obew | Drv| X P2.7
4R psocao
. SPI
)
_C#]::
CP1
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366

50 MIPS, 16x16 MAC, 32 kB Flash, 10-Bit ADC, Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

Programmable throughput up to 200 ksps

Up to 21 external inputs; programmable as single-ended or differential
Reference from internal Vger, Vpp, or external pin
Internal or external start of conversion sources
Built-in temperature sensor (+3 °C)

10-bit DAC (Current Mode)

Two Comparators

Programmable hysteresis and response time
Configurable to generate interrupts or reset

Low current

On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints

Inspect/modify memory, registers, and stack

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

x Analog/Digital
vDD Power
GND [—

SFR Bus

H

igh-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 50 MIPS throughput with 50 MHz system clock

16 x 16 multiply/accumulate engine (2-cycle)

Memory

D

Cc

S

1280 bytes data RAM

32 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

gital Peripherals

29 port I/O; all are 5 V tolerant

Hardware SMBus™ (I12C™ compatible), SPI™, and UART serial ports
available concurrently

Programmable 16-bit counter/timer array with six capture/compare mod-
ules, WDT

4 general-purpose 16-bit counter/timers

Real-time clock mode using PCA or timer and external clock source
lock Sources
Two internal oscillators:
- 24.5 MHz, 2% accuracy supports UART operation
- 80 kHz low frequency, low-power
External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
On-Chip programmable PLL: up to 50 MHz

upply Voltage: 2.7 to 3.6 V

Package

32-pin LQFP
Pin compatible with C8051F310

Ordering Part Number

C8051F366-GQ

\ 3

128 Byte
Branch Targ
Buffer

et

RST/C2CK [X} Ress,

Brown-
Out

a3

Prefetch
HW

= | C 32kB
xternal FLASH
XTALL —| i
WIS Oéicrﬁﬁ? ' s ° 256 B
/stel e
24.5 MHz (2%)
Internal o e 1kB
Oscillator S XRAM
80kHz
Internal
Oscillator
16 x 16 Mult/Acc

(2-cycle)

M« [X] P0.O/VREF
Latch X PO.1IDAO
Por 1 Pl [X] P0.2IXTAL1
= Lat
‘ﬁ’ ’l—— X PO.3/XTAL2
bl——[X] PO.4TX
vi«—[X] P0.5/RX
Latch <] PO.6/ICNVSTR
» UART ; _L—> P07
Timer O, A Pl E P1.0
> 1,23 R | O X P17
o[ echni P2 X P2.0
1 pca/
wDT LoV X P2.7
C2D
o 44X P3.0/C2D
> SPl [« Drv X P3.4
] el
10-bit\ IDAC L
e e Cm—
CP1
VRE
VDD
VREF [ Temp
10-bit [A]
< »(200 ksps ﬁ' < AING AINZC
ADC 1X]
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SILICON LABS

367

50 MIPS, 16x16 MAC, 32 kB Flash, 10-Bit ADC, Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- Programmable throughput up to 200 ksps

- Upto 17 external inputs; programmable as single-ended or differential
- Reference from internal Vgeg Vpp, or external pin
- Internal or external start of conversion sources

- Built-in temperature sensor (+3 °C)

10-bit DAC (Current Mode)

Two Comparators

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 50 MIPS throughput with 50 MHz system clock

- 16 x 16 multiply/accumulate engine (2-cycle)

Memory

- 1280 bytes data RAM

- 32 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 25 port l/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules, WDT

- 4 general-purpose 16-bit counter/timers

- Real-time clock mode using PCA or timer and external clock source

Clock Sources
- Two internal oscillators:
- 24.5 MHz, 2% accuracy supports UART operation
- 80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
= On-Chip programmable PLL: up to 50 MHz

Supply Voltage: 2.7t0 3.6 V
Package

- 28-pin QFN

- Pin compatible with C8051F311

Ordering Part Number
- C8051F367-GM

e——[X] PO.0/VREF
Latch «——[X] P0.1/IDA0
Port I Ple——[X] PO.2/XTAL1
1L
" L tacn J °l— X PO.3XTAL2
VDD x Analog/Digital Port 2 b
Power Latch r<—-|z P0.4/TX
GND [X— — SFR Bus [ Pots | N vfe——{X] PO.5/RX
= 8 > [ Latch | l«——[X] P0.6/CNVSTR
G20 0 128 Byte P UART ; 4—'& P0.7
Branch Target —
Buffer - P1 P1.0
— Reset Timer 0, Al X
RST/C2CK [X] = S e > 153 R D X P17
1 Prefetch —
[oon [ [eom = X P20
ut 1 pca > brv
32 P2.7
= c IS I Y
xternal
XTALL— ccilator o FLASH 4R paoic2p
XTALZ < " Circuit Syste 256 Byte SPI
245 MHz (2%) ]
Internal o e 1kB
Oscillator e XRAM 10-bit\ IDAC L
80kHz DAC CcPO
Internal
Oscillator cP1
VRE
16 X 16 Mult/Acc -
(2-cycle) VREF [ Temp
[a]
~ | M| ¢__AINO-AIN16,
< > | 1
X
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368

50 MIPS, 16x16 MAC, 16 kB Flash, 10-Bit ADC, Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

Programmable throughput up to 200 ksps

Up to 21 external inputs; programmable as single-ended or differential
Reference from internal Vger, Vpp, or external pin
Internal or external start of conversion sources
Built-in temperature sensor (+3 °C)

10-bit DAC (Current Mode)

Two Comparators

Programmable hysteresis and response time
Configurable to generate interrupts or reset

Low current

On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints

Inspect/modify memory, registers, and stack

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

x Analog/Digital
vDD Power
GND [—

SFR Bus

H

igh-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 50 MIPS throughput with 50 MHz system clock

16 x 16 multiply/accumulate engine (2-cycle)

Memory

D

Cc

S

1280 bytes data RAM

16 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

gital Peripherals

29 port I/O; all are 5 V tolerant

Hardware SMBus™ (I12C™ compatible), SPI™, and UART serial ports
available concurrently

Programmable 16-bit counter/timer array with six capture/compare mod-
ules, WDT

4 general-purpose 16-bit counter/timers

Real-time clock mode using PCA or timer and external clock source
lock Sources
Two internal oscillators:
- 24.5 MHz, 2% accuracy supports UART operation
- 80 kHz low frequency, low-power
External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
On-Chip programmable PLL: up to 50 MHz

upply Voltage: 2.7 to 3.6 V

Package

32-pin LQFP
Pin compatible with C8051F310

Ordering Part Number

C8051F368-GQ

\ 3

128 Byte
Branch Targ
Buffer

et

RST/C2CK [X} Ress,

Brown-
Out

a3

Prefetch
HW

= | C 16 kB
xternal FLASH
XTALL —| i
WIS Oéicrﬁﬁ? ' s ° 256 B
/stel e
24.5 MHz (2%)
Internal o e 1kB
Oscillator S XRAM
80kHz
Internal
Oscillator
16 x 16 Mult/Acc

(2-cycle)

[[——&X P0.0/VREF
Latch X Po.1/IDAO
p ol E“—-IX P0.2/XTAL1
s «—X P0.3/XTAL2
Pe—— Po.4Tx
vi—1X P0.5IRX
Latch «——IX] P0.6/CNVSTR
> UART X [ J—N Po.7
Timer o, A P1 X pP1.0
> 1,23 R | O X P17
o[ echni P2 X P2.0
- PCA/
wDT LoV X P2.7
Cc2D
o 44X P3.0/C2D
> SPI € Drv X P3.4
] i
10-bit\ IDAC L]
e e Cm—
CP1
VRE!
VDD
VREF [ Temp
10-bit [A]
< »(200 ksps 'S < AINOAINZO
ADC 1X]
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SILICON LABS

369

50 MIPS, 16x16 MAC, 16 kB Flash, 10-Bit ADC, Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- Programmable throughput up to 200 ksps

- Upto 17 external inputs; programmable as single-ended or differential
- Reference from internal Vgeg Vpp, or external pin
- Internal or external start of conversion sources

- Built-in temperature sensor (+3 °C)

10-bit DAC (Current Mode)

Two Comparators

- Programmable hysteresis and response time

- Configurable to generate interrupts or reset

- Low current

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints

- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks
Up to 50 MIPS throughput with 50 MHz system clock

- 16 x 16 multiply/accumulate engine (2-cycle)

Memory

- 1280 bytes data RAM

- 16 kB Flash; in-system programmable in 512 byte sectors (512 bytes are
reserved)

Digital Peripherals

- 25 port l/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with six capture/compare mod-
ules, WDT

- 4 general-purpose 16-bit counter/timers

- Real-time clock mode using PCA or timer and external clock source

Clock Sources
- Two internal oscillators:
- 24.5 MHz, 2% accuracy supports UART operation
- 80 kHz low frequency, low-power
- External oscillator: Crystal, RC, C, or Clock (1 or 2 pin modes)
= On-Chip programmable PLL: up to 50 MHz

Supply Voltage: 2.7t0 3.6 V
Package

- 28-pin QFN

- Pin compatible with C8051F311

Ordering Part Number
- C8051F369-GM

B [ ——X Po.0/VREF
Latch «——X Po.1/1DA0
Pl——1] P0.2/XTAL1
Analog/Digital P0.3/XTAL2
VDD [X}——2900nE Port 2 b X
Power Latch r‘—'g P0.4/TX
GND [X+— — SFR Bus — o —— X PosiRx
= 8 > Latch «——IX] P0.6/CNVSTR
e T A — L
Branch Target —
Buffer N P1 P1.0
— Reset| Ti 0, A m
RST/C2CK [X} ! I % > 12s R Drv X P17
1 Prefetch —
m L[ 6-chnl M2 | X P2.0
ut Y Drv
% P2.7
o c o e
xternal FLASH
XTALL - Osclator o ——>{ SMBus_j«— 4R pa.oic2p
“ circuit sysen] 256 Byte »{ SPI
coc’] I SRAM
24.5 MHz (2%) —
Internal o e 1kB
Oscillator e XRAM 10-bit\ IDAC L
80kHz CPO
Internal
Oscillator cP1
VREI
16 x 16 Mult/Acc o
(2-cycle) e VREF [ Temp
10-bit [a]
< »(200 ksps ﬁ' < AINO-AINIE
ADC 1X]
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410

2.0V, 32 kB, smaRTClock, 12-Bit ADC MCU

SILICON LABS

Analog Peripherals
12-bit ADC

+1 LSB INL; no missing codes

Programmable Throughput up to 200 ksps

Up to 24 External Inputs; programmable as single-ended or differential
Data Dependent Windowed Interrupt Generator

Built-in Temperature Sensor (+3 °C)

Internal Voltage Reference—1.5V, 2.2 V (programmable)

Two 12-Bit Current Mode DACs
Two Comparators

Programmable hysteresis values and response time
Configurable to generate interrupts or reset

POR/Brown-out Detector

(o)

n-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints
Inspect/modify memory, registers, and stack

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

smaRTClock™

Battery switchover circuit
Back-up power supply
Oscillator failure detect
Operates down to 1 V

Temperature Range: —40 to +85 °C

High-Speed 8051 CPU

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 50 MIPS throughput with 50 MHz system clock
- Expanded interrupt handler

Memory
- 2304 bytes data RAM

- 32 kB Flash; in-system programmable in 512-Byte Sectors; Full Read/
Write/Erase Functionality at 2.25 Vpp

- 64 bytes battery-backed RAM

Digital Peripherals
- 24 port I/O; up to 5.25 V tolerance

- Hardware SMBus™ (I2CTM compatible), SPI™, and UART serial ports
available concurrently

- 16-bit programmable counter array with six capture/compare modules,
WDT

- 4 general-purpose 16-bit counter/timers
Clock Sources

- Internal Oscillators: 24.5 MHz, 2% Accuracy Supports UART Operation;
Clock Multiplier up to 50 MHz

- External Oscillatorl: Crystal, RC, C, or Clock (1 or 2 pin modes)
- External Oscillator2: 32 kHz Crystal or C, 5 pA

- Fast wake up from suspend mode in <1 ps

Supply Voltage: 2.0-5.25V

- Built-in LDO regulator: 2.1 Vor 2.5V

Package

- 32-pin LQFP (lead-free package)

Ordering Part Number
- CB8051F410-GQ

(to rest of chip) =X VIO
VREGIN = VREG — o] 5 P0.0/IDACO
. P X PO.1/IDACL
VDD [® —L -.—I' (to smarRTClock Block) Latch 0 g P02
I ‘_7‘—‘ .
VRTC-BACKUP [% V —— - — Port 1 D X P0.4/TX
- . Battery Switch-Over Circuit Latch X P0.5/RX
GND T-'<]—?— (VDD >= VRTC-BACKUP) r X P0.6/CNVST
& | v PO.7
[re— UART c — o
C2D «—>| 8 x16 [ 32 kB R (o] X PLOXTALL
Detug ) T le—fo]  [TEREE nune
> .
0 0,1,2,3 s N X P13
Reset! 256 B s~ 7|p X P14
JRSTIC2CK [ 5 SRAM PCA X6/ B r ERA
Brown- 1 WDT g v X P17
P X P2.1
C SpI 2 g P2.2
a~ P23
XTALL—»{ External o §FR Bus >, R P24
Oscillator Clock B Port 2 p & P25
XTAL2 <—{ Circuit r Latch X P26
Mult. — M = P2.7/C2D
e CRC | 12-bit IDACO
24.5 MHz Engine ”|IDACO
2% Oscillator bl
| 12-bit \ IDACL cro
~[IDAC1
— CP1
XTAL3 [ 32KHz [ 64B RAM
XTAL4 (3 Oscillator VDD
VREF \?«—
smaRTClock | |smaRTClock Alarm 12-bit
> State <€) 200 ksps AINO-AIN23
Machine ADC
smaRTClock Block
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SILICON LABS

411

2.0V, 32 kB, smaRTClock, 12-Bit ADC MCU

Analog Peripherals

12-bit ADC

- +1 LSB INL; no missing codes

- Programmable Throughput up to 200 ksps

- Up to 24 External Inputs; programmable as single-ended or differential
- Data Dependent Windowed Interrupt Generator

- Built-in Temperature Sensor (+3 °C)

- Internal Voltage Reference—1.5V, 2.2 V (programmable)
Two 12-Bit Current Mode DACs

Two Comparators

- Programmable hysteresis values and response time

- Configurable to generate interrupts or reset
POR/Brown-out Detector

On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints
- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

smaRTClock™

- Battery switchover circuit
- Back-up power supply

- Oscillator failure detect

- Operates downto 1V

Temperature Range: —40 to +85 °C

High-Speed 8051 CPU

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 50 MIPS throughput with 50 MHz system clock
- Expanded interrupt handler

Memory
- 2304 bytes data RAM

- 32 kB Flash; in-system programmable in 512-Byte Sectors; Full Read/
Write/Erase Functionality at 2.25 Vpp

- 64 bytes battery-backed RAM

Digital Peripherals
- 24 port I/O; up to 5.25 V tolerance

- Hardware SMBus™ (I20TM compatible), SPI™, and UART serial ports
available concurrently

- 16-bit programmable counter array with six capture/compare modules,
WDT

- 4 general-purpose 16-bit counter/timers
Clock Sources

- Internal Oscillators: 24.5 MHz, 2% Accuracy Supports UART Operation;
Clock Multiplier up to 50 MHz

- External Oscillatorl: Crystal, RC, C, or Clock (1 or 2 pin modes)
- External Oscillator2: 32 kHz Crystal or C, 5 pA

- Fast wake up from suspend mode in <1 ps

Supply Voltage: 2.0-5.25V

= Built-in LDO regulator: 2.1 Vor 2.5V

Package

- 28-pin QFN (lead-free package)

Ordering Part Number
- CB8051F411-GM

to rest of chi =X VIO
VREGIN B VREG ( P) — o] X P0.0/IDACO
. P X PO.1/IDACL
VDD [ == -.—II (to smaRTClock Block) Latch < 0 g Sgg
] R
VRTC-BACKUP 4 1 PO.4/TX
= LT_ 1“ Battery Switch-Over Circuit T;{E; [r) g PO.5/RX
GND (VDD >= VRTC-BACKUP) v g Eg:glCNVST
l [re— UART c —
C2D «—> 8 x16 32 kB R F 5 P1.O/XTALL
Debug H ] e le—5lb| |TERpE pa
0 0123 S| e X PL3
Reset 256 B Slhidb) X P14
IRST/C2CK [ 5 SRAM PCAXG] B ' g S;:
Brown- 1 WDT A v R PL7
oo —> |
XRAM SMBus o] R P2.0
| sweus | plegm r2o
XTALL—» External o SFR Bus >,
Oscillator —»| Clock < Port 2 r
XTAL2 <—  Circuit r Latch
Mult. — V] <} P2.7/C2D
g e CRC [ 12-bit IDACO
24.5 MHz Engine ”| IDACO
2% Oscillator bl
[ 12-bit \ IDACL cPo
”]IDAC1
— CP1
XTAL3 [% 32KHz | 64B RAM
XTAL4 = Oscillator VDD
VREF o
smaRTClock | |smaRTClock Alarm
L State — AINO-AIN20
Machine
smaRTClock Block
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412

2.0V, 16 kB, smaRTClock, 12-Bit ADC MCU

SILICON LABS

Analog Peripherals
12-bit ADC

+1 LSB INL; no missing codes

Programmable Throughput up to 200 ksps

Up to 24 External Inputs; programmable as single-ended or differential
Data Dependent Windowed Interrupt Generator

Built-in Temperature Sensor (+3 °C)

Internal Voltage Reference—1.5V, 2.2 V (programmable)

Two 12-Bit Current Mode DACs
Two Comparators

Programmable hysteresis values and response time
Configurable to generate interrupts or reset

POR/Brown-out Detector

(o)

n-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping, watchpoints
Inspect/modify memory, registers, and stack

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

smaRTClock™

Battery switchover circuit
Back-up power supply
Oscillator failure detect
Operates down to 1 V

Temperature Range: —40 to +85 °C

High-Speed 8051 CPU

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 50 MIPS throughput with 50 MHz system clock
- Expanded interrupt handler

Memory
- 2304 bytes data RAM

- 16 kB Flash; in-system programmable in 512-Byte Sectors; Full Read/
Write/Erase Functionality at 2.25 Vpp

- 64 bytes battery-backed RAM
Digital Peripherals
- 24 port I/O; up to 5.25 V tolerance

- Hardware SMBus™ (I2CTM compatible), SPI™, and UART serial ports
available concurrently

- 16-bit programmable counter array with six capture/compare modules,
WDT

- 4 general-purpose 16-bit counter/timers
Clock Sources

- Internal Oscillators: 24.5 MHz, 2% Accuracy Supports UART Operation;
Clock Multiplier up to 50 MHz

- External Oscillatorl: Crystal, RC, C, or Clock (1 or 2 pin modes)
- External Oscillator2: 32 kHz Crystal or C, 5 pA

- Fast wake up from suspend mode in <1 ps

Supply Voltage: 2.0-5.25V

- Built-in LDO regulator: 2.1 Vor 2.5V

Package

- 32-pin LQFP (lead-free package)

Ordering Part Number

- CB8051F412-GQ

(to rest of chip) =X VIO
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& | X P0.7
= re— UART o
> R Je— | U
C2D «—> 8 x16 [ 16 kB R P R PLOXTALL
Debug HW i R P1.1XTAL2
FLASH > (;I'llmzera < » O 1 = P12/VREF
0 1.2, S|le o = P13
Reset 256 B s T|p X P14
IRST/C2CK [% 5 SRAM PCAXG] B ; X P15
WDT A § pLe
Brown- 1 v K P17
e
P R P2.1
¢ o
P2.3
XTALL—>{ External o §FR Bus >, R P24
Oscillator ——»| Clock P Port 2 p R P25
XTAL2 <—{ Circuit Mult r Latch X P26
ult. — M ) P2.7/C2D
! e CRC [12-bit \ IDACO
24.5 MHz Engine ”|IDACO
2% Oscillator bl
| 12-bit \_IPACL cPo
7’| IDAC1
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XTAL3 [% 32KHz [ 64B RAM
XTAL4 ) Oscillator VDD
VREF xo‘—
smaRTClock | |smaRTClock Alarm 12-bit
= State <€) (200 ksps AINO-AIN23
Machine ADC
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413

2.0V, 16 kB, smaRTClock, 12-Bit ADC MCU

Analog Peripherals

12-bit ADC

- +1 LSB INL; no missing codes

- Programmable Throughput up to 200 ksps

- Up to 24 External Inputs; programmable as single-ended or differential
- Data Dependent Windowed Interrupt Generator

- Built-in Temperature Sensor (+3 °C)

- Internal Voltage Reference—1.5V, 2.2 V (programmable)
Two 12-Bit Current Mode DACs

Two Comparators

- Programmable hysteresis values and response time

- Configurable to generate interrupts or reset
POR/Brown-out Detector

On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping, watchpoints
- Inspect/modify memory, registers, and stack

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

smaRTClock™

- Battery switchover circuit
- Back-up power supply

- Oscillator failure detect

- Operates downto 1V

Temperature Range: —40 to +85 °C

High-Speed 8051 CPU

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 50 MIPS throughput with 50 MHz system clock
- Expanded interrupt handler

Memory
- 2304 bytes data RAM

- 16 kB Flash; in-system programmable in 512-Byte Sectors; Full Read/
Write/Erase Functionality at 2.25 Vpp

- 64 bytes battery-backed RAM

Digital Peripherals
- 24 port I/O; up to 5.25 V tolerance

- Hardware SMBus™ (I20TM compatible), SPI™, and UART serial ports
available concurrently

- 16-bit programmable counter array with six capture/compare modules,
WDT

- 4 general-purpose 16-bit counter/timers
Clock Sources

- Internal Oscillators: 24.5 MHz, 2% Accuracy Supports UART Operation;
Clock Multiplier up to 50 MHz

- External Oscillatorl: Crystal, RC, C, or Clock (1 or 2 pin modes)
- External Oscillator2: 32 kHz Crystal or C, 5 pA

- Fast wake up from suspend mode in <1 ps

Supply Voltage: 2.0-5.25V

= Built-in LDO regulator: 2.1 Vor 2.5V

Package

- 28-pin QFN (lead-free package)

Ordering Part Number
- CB8051F413-GM

(to rest of chip) =] VIO
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25 MIPS, 16 kB Flash, 10-Bit ADC, 32-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Up to 17 external inputs; programmable as single-ended or differential

- Built-in temperature sensor (3 °C)

Two Comparators

Internal Voltage Reference: 2.4V

POR/Brown-out Detector

USB Function Controller

- USB specification 2.0 compliant

- Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation

- Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation

- Supports eight flexible endpoints

- Dedicated 1 kB USB buffer memory
Integrated transceiver; no external resistors required

On-Chlp Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory, registers, and USB memory

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz Clock

- Expanded interrupt handler

Memory

- 1280 bytes data RAM

- 16 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Dlgltal Peripherals
25 port I/O; all are 5 V tolerant

- Hardware SMBus™ (I2CTM compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules

- 4 general-purpose 16-bit counter/timers

Clock Sources

- Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes

- External oscillator: Crystal, RC, C, or Clock

- On-chip clock multiplier for USB controller

Operating Voltage: 2.7 to 5.25V

Voltage Regulator

- On-chip voltage regulator supports USB bus-powered operation

- Regulator bypass mode supports USB self-powered operation

Package

- 32-pin LQFP (lead-free package)

Ordering Part Number

- CB8051F320-GQ
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5.0V A
Voltage Enabl Latch le——R P02
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—> < > K P16
WDT A v ® PL7
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321

25 MIPS, 16 kB Flash, 10-Bit ADC, 28-Pin Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- *1LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Up to 13 external inputs; programmable as single-ended or differential

- Built-in temperature sensor (+3 °C)

Two Comparators

Internal Voltage Reference: 2.4V

POR/Brown-out Detector

USB Function Controller

- USB specification 2.0 compliant

- Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation

- Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation

- Supports eight flexible endpoints

- Dedicated 1 kB USB buffer memory

- Integrated transceiver; no external resistors required

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory, registers, and USB memory

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz Clock

- Expanded interrupt handler

Memory

- 1280 bytes data RAM

- 16 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Digital Peripherals

- 21 port I/O; all are 5 V tolerant

- Hardware SMBus™ (I2CTM compatible), SPI™, and UART serial ports
available concurrently

- Programmable 16-bit counter/timer array with five capture/compare
modules

- 4 general-purpose 16-bit counter/timers

Clock Sources

- Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes

- External oscillator: Crystal, RC, C, or Clock

= On-chip clock multiplier for USB controller

Operating Voltage: 2.7 to 5.25V

Voltage Regulator

- On-chip voltage regulator supports USB bus-powered operation

- Regulator bypass mode supports USB self-powered operation

Package

- 28-pin QFN (lead-free package)

Ordering Part Number

- CB8051F321-GM
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ort
Oscillator L L
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326 .
25 MIPS, 16 kB Flash, 28-Pin Mixed-Signal MCU g’
SILICON LARS

USB Function Controller High-Speed 8051 uC Core
- USB specification 2.0 compliant - Pipelined instruction architecture; executes 70% of instructions in 1 or 2
- Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation system clocks
- Integrated clock recovery; no external crystal required for either full- - Up to 25 MIPS throughput with 25 MHz clock
speed or low-speed operation - Expanded interrupt handler
- Supports two fixed-function endpoints Memory
- Dedicated 256 byte USB buffer memory - 1280 bytes internal data RAM (256 + 1K)
- Integrated transceiver; no external resistors required - 16 kB bytes in-system programmable Flash program memory
POR/Brown-Out Detector Digital Peripherals
On-Chip Debug - 15 port I/0; all 5 V tolerant with high sink current
- On-chip debug circuitry facilitates full speed, non-intrusive in-system - Hardware enhanced UART (up to 3 Mbps)

debug (no emulator required)

) . ) ) - Two general purpose 16-Bit counter/timers
- Provides breakpoints, single stepping

Clock Sources

- Internal clock: 0.25% accuracy with clock recovery enabled. Supports all
USB and UART modes

- Inspect/modify memory, registers, and USB memory
- Superior performance to emulation systems using ICE-chips, target

pods, and sockets - On-Chip Clock Multiplier for USB Controller
separate /o Supply Pin (VDDIO) - Internal 22 kHz Clock for low power suspend modes
- Enables interfacing to external logic that operates between 2.0 V and Operating Voltage: 2.7 to 5.25 V
Vpp without the need for external circuitry Voltage Regulator
Temperature Range: —40 to 85 °C - On-chip voltage regulator supports USB bus-powered operation
- Regulator bypass mode supports USB self-powered operation
Package
- 28-Pin QFN (lead-free package)
Ordering Part Number
C8051F326-GM

vDDIO
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327

25 MIPS, 16 kB Flash, 28-Pin Mixed-Signal MCU

USB Function Controller

- USB specification 2.0 compliant

- Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation

- Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation

- Supports two fixed-function endpoints

- Dedicated 256 byte USB buffer memory

- Integrated transceiver; no external resistors required

POR/Brown-Out Detector

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory, registers, and USB memory

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to 85 °C

REGINE— %), Voltage Enable

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz clock

- Expanded interrupt handler

Memory

- 1280 bytes internal data RAM (256 + 1K)

- 16 kB bytes in-system programmable Flash program memory

Digital Peripherals

- 15 port I/O; all 5 V tolerant with high sink current

- Hardware enhanced UART (up to 3 Mbps)

- Two general purpose 16-Bit counter/timers

Clock Sources

- Internal clock: 0.25% accuracy with clock recovery enabled. Supports all
USB and UART modes

- On-Chip Clock Multiplier for USB Controller

- Internal 22 kHz Clock for low power suspend modes
Operating Voltage: 2.7 to 5.25 V

Voltage Regulator

- On-chip voltage regulator supports USB bus-powered operation
- Regulator bypass mode supports USB self-powered operation
Package

- 28-Pin QFN (lead-free package)

Ordering Part Number

- CB8051F327-GM
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340

48 MIPS, 64 kB Flash, 10-Bit ADC, 48-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Upto 17 external inputs; programmable as single-ended or differential

- Built-in temperature sensor (+3 °C)

Two Comparators

Internal Voltage Reference: 2.4V

POR/Brown-out Detector

USB Function Controller

- USB specification 2.0 compliant

- Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation

- Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation

- Supports eight flexible endpoints

- Dedicated 1 kB USB buffer memory

- Integrated transceiver; no external resistors required

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory, registers, and USB memory

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 48 MIPS throughput with 48 MHz Clock

- Expanded interrupt handler

Memory

- 4352 bytes data RAM (256 + 4 kB)

- 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

- External parallel data memory interface

Digital Peripherals

- 40 port I/O; all are 5 V tolerant

- Hardware SMBus™ (IZCT"’I compatible), SPI™, and 2 UART serial ports
available concurrently

- 4 general-purpose 16-bit counter/timers

- Programmable 16-bit counter array with 5 capture/compare modules

Clock Sources

- Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes

- External oscillator: Crystal, RC, C, or Clock

- On-chip clock multiplier: up to 48 MHz

Operating Voltage: 2.7 to 5.25V

Voltage Regulator

- On-chip voltage regulator supports USB bus-powered operation

- Regulator bypass mode supports USB self-powered operation

Package

- 48-Pin TQFP (lead-free package)

Ordering Part Number

C8051F340-GQ
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341

48 MIPS, 32 kB Flash, 10-Bit ADC, 48-Pin Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- +1LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Up to 17 external inputs; programmable as single-ended or differential

- Built-in temperature sensor (+3 °C)

Two Comparators

Internal Voltage Reference: 2.4V

POR/Brown-out Detector

USB Function Controller

- USB specification 2.0 compliant

- Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation

- Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation

- Supports eight flexible endpoints

- Dedicated 1 kB USB buffer memory

- Integrated transceiver; no external resistors required

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory, registers, and USB memory

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 48 MIPS throughput with 48 MHz Clock

- Expanded interrupt handler

Memory

- 2304 bytes data RAM (256 + 2 kB)

- 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

- External parallel data memory interface

Digital Peripherals

- 40 port I/O; all are 5 V tolerant

- Hardware SMBus™ (IZCTM compatible), SPI™, and 2 UART serial ports
available concurrently

- 4 general-purpose 16-bit counter/timers

- Programmable 16-bit counter array with 5 capture/compare modules

Clock Sources

- Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes

- External oscillator: Crystal, RC, C, or Clock

= On-chip clock multiplier: up to 48 MHz

Operating Voltage: 2.7 to 5.25V

Voltage Regulator

- On-chip voltage regulator supports USB bus-powered operation

- Regulator bypass mode supports USB self-powered operation

Package

- 48-Pin TQFP (lead-free package)

Ordering Part Number

C8051F341-GQ
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342

48 MIPS, 64 kB Flash, 10-Bit ADC, 32-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Upto 17 external inputs; programmable as single-ended or differential

- Built-in temperature sensor (3 °C)

Two Comparators

Internal Voltage Reference: 2.4V

POR/Brown-out Detector

USB Function Controller

- USB specification 2.0 compliant

- Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation

- Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation

- Supports eight flexible endpoints

- Dedicated 1 kB USB buffer memory

- Integrated transceiver; no external resistors required

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory, registers, and USB memory

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

- Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 48 MIPS throughput with 48 MHz Clock

- Expanded interrupt handler

Memory

- 4352 bytes data RAM (256 + 4 kB)

- 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Digital Peripherals

- 25port l/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- 4 general-purpose 16-bit counter/timers

- Programmable 16-bit counter array with 5 capture/compare modules

Clock Sources

- Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes

- External oscillator: Crystal, RC, C, or Clock

- On-chip clock multiplier: up to 48 MHz

Operating Voltage: 2.7 to 5.25V

Voltage Regulator

- On-chip voltage regulator supports USB bus-powered operation

- Regulator bypass mode supports USB self-powered operation

Package

- 32-Pin LQFP (lead-free package)

Ordering Part Number

- CB8051F342-GQ
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48 MIPS, 32 kB Flash, 10-Bit ADC, 32-Pin Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Up to 17 external inputs; programmable as single-ended or differential

- Built-in temperature sensor (+3 °C)

Two Comparators

Internal Voltage Reference: 2.4V

POR/Brown-out Detector

USB Function Controller

- USB specification 2.0 compliant

- Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation

- Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation

- Supports eight flexible endpoints

- Dedicated 1 kB USB buffer memory

- Integrated transceiver; no external resistors required

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory, registers, and USB memory

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 48 MIPS throughput with 48 MHz Clock
Expanded interrupt handler

Memory

- 2304 bytes data RAM (256 + 2 kB)

- 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Digital Peripherals

- 25 port 1/O; all are 5 V tolerant

- Hardware SMBus™ (I°C™ compatible), SPI™, and UART serial ports
available concurrently

- 4 general-purpose 16-bit counter/timers

- Programmable 16-bit counter array with 5 capture/compare modules

Clock Sources

- Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes

- External oscillator: Crystal, RC, C, or Clock

- On-chip clock multiplier: up to 48 MHz

Operating Voltage: 2.7 to 5.25V

Voltage Regulator

- On-chip voltage regulator supports USB bus-powered operation

- Regulator bypass mode supports USB self-powered operation

Package

- 32-Pin LQFP (lead-free package)

Ordering Part Number

- CB8051F343-GQ
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25 MIPS, 64 kB Flash, 10-Bit ADC, 48-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Up to 17 external inputs; programmable as single-ended or differential

- Built-in temperature sensor (+3 °C)

Two Comparators

Internal Voltage Reference: 2.4V

POR/Brown-out Detector

USB Function Controller

- USB specification 2.0 compliant

- Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation

- Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation

- Supports eight flexible endpoints

- Dedicated 1 kB USB buffer memory

- Integrated transceiver; no external resistors required

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory, registers, and USB memory

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

Voltage
Regulator
out

Enable

5.0V
REGIN [—————— >IN

Analog/Digital
Power

High-Speed 8051 uC Core
- Pipelined instruction architecture; executes 70% of instructions in 1 or 2

system clocks
- Up to 25 MIPS throughput with 25 MHz Clock
- Expanded interrupt handler

Memory

- 4352 bytes data RAM (256 + 4 kB)

- 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

- External parallel data memory interface

Digital Peripherals

- 40 port I/O; all are 5 V tolerant

- Hardware SMBus™ (IZCTM compatible), SPI™, and 2 UART serial ports
available concurrently

- 4 general-purpose 16-bit counter/timers

- Programmable 16-bit counter array with 5 capture/compare modules
Clock Sources
- Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes
- External oscillator: Crystal, RC, C, or Clock
- On-chip clock multiplier: up to 48 MHz
Operating Voltage: 2.7 to 5.25V
Voltage Regulator
- On-chip voltage regulator supports USB bus-powered operation
- Regulator bypass mode supports USB self-powered operation
Package
- 48-Pin TQFP (lead-free package)
Ordering Part Number
- CB8051F344-GQ

SFR Bus
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>
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25 MIPS, 32 kB Flash, 10-Bit ADC, 48-Pin Mixed-Signal MCU

Analog Peripherals
10-Bit ADC
+1 LSB INL; no missing codes
Programmable throughput up to 200 ksps
Up to 17 external inputs; programmable as single-ended or differential
Built-in temperature sensor (3 °C)
Two Comparators
Internal Voltage Reference: 2.4V
POR/Brown-out Detector
USB Function Controller
USB specification 2.0 compliant
Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation
Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation
Supports eight flexible endpoints
Dedicated 1 kB USB buffer memory
Integrated transceiver; no external resistors required
n-Chip Debug
On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)
Provides breakpoints, single stepping
Inspect/modify memory, registers, and USB memory

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

(o)

Voltage Enable
Regulator

ouT

5.0V
REGIN —————{ IN

Analog/Digital
Power

High-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2

Di

SFR Bus

system clocks
Up to 25 MIPS throughput

with 25 MHz Clock

Expanded interrupt handler
Memory

2304 bytes data RAM (256 + 2 kB)
32 kB Flash; in-system programmable in 512-byte sectors (512 bytes

are reserved)

External parallel data memory interface

gital Peripherals

40 port I/O; all are 5 V tolerant
Hardware SMBus™ (I2CTM compatible), SPI™, and 2 UART serial ports

available concurrently

4 general-purpose 16-bit counter/timers
Programmable 16-bit counter array with 5 capture/compare modules
Clock Sources
Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes
External oscillator: Crystal, RC, C, or Clock
On-chip clock multiplier: up to 48 MHz
Operating Voltage: 2.7 to 5.25V
Voltage Regulator
On-chip voltage regulator supports USB bus-powered operation
Regulator bypass mode supports USB self-powered operation
Package
48-Pin TQFP (lead-free package)
Ordering Part Number

C8051F345-GQ
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25 MIPS, 64 kB Flash, 10-Bit ADC, 32-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Up to 17 external inputs; programmable as single-ended or differential

- Built-in temperature sensor (+3 °C)

Two Comparators

Internal Voltage Reference: 2.4V

POR/Brown-out Detector

USB Function Controller

- USB specification 2.0 compliant

- Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation

- Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation

- Supports eight flexible endpoints

- Dedicated 1 kB USB buffer memory

- Integrated transceiver; no external resistors required

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory, registers, and USB memory

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz Clock

- Expanded interrupt handler

Memory

- 4352 bytes data RAM (256 + 4 kB)

- 64 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Digital Peripherals

- 25 port I/O; all are 5 V tolerant

- Hardware SMBus™ (1°C™ compatible), SPI™, and UART serial ports
available concurrently

- 4 general-purpose 16-bit counter/timers

- Programmable 16-bit counter array with 5 capture/compare modules

Clock Sources

- Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes

- External oscillator: Crystal, RC, C, or Clock

- On-chip clock multiplier: up to 48 MHz

Operating Voltage: 2.7 to 5.25V

Voltage Regulator

- On-chip voltage regulator supports USB bus-powered operation

- Regulator bypass mode supports USB self-powered operation

Package

- 32-Pin LQFP (lead-free package)

Ordering Part Number

- CB8051F346-GQ
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25 MIPS, 32 kB Flash, 10-Bit ADC, 32-Pin Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

- +1 LSB INL; no missing codes

- Programmable throughput up to 200 ksps

- Upto 17 external inputs; programmable as single-ended or differential

- Built-in temperature sensor (+3 °C)

Two Comparators

Internal Voltage Reference: 2.4V

POR/Brown-out Detector

USB Function Controller

- USB specification 2.0 compliant

- Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation

- Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation

- Supports eight flexible endpoints

- Dedicated 1 kB USB buffer memory

- Integrated transceiver; no external resistors required

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory, registers, and USB memory

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz Clock

- Expanded interrupt handler

Memory

- 2304 bytes data RAM (256 + 2 kB)

- 32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Digital Peripherals

- 25 port I/O; all are 5 V tolerant

- Hardware SMBus™ (I°C™ compatible), SPI™, and UART serial ports
available concurrently

- 4 general-purpose 16-bit counter/timers

- Programmable 16-bit counter array with 5 capture/compare modules

Clock Sources

- Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes

- External oscillator: Crystal, RC, C, or Clock

- On-chip clock multiplier: up to 48 MHz

Operating Voltage: 2.7 to 5.25V

Voltage Regulator

- On-chip voltage regulator supports USB bus-powered operation

- Regulator bypass mode supports USB self-powered operation

Package

- 32-Pin LQFP (lead-free package)

Ordering Part Number

- CB8051F347-GQ
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USB, 25 MIPS, 32 kB Flash, 48-Pin Mixed-Signal MCU

SILICON LABS

Analog Peripherals
Two Comparators
POR/Brown-out Detector

USB Function Controller
- USB specification 2.0 compliant
- Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation

- Integrated clock recovery; no external crystal required for either full-

speed or low-speed operation

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz Clock

- Expanded interrupt handler

Memory

- 2304 bytes data RAM (256 + 2 kB)

- 32 kB Flash; in-system programmable in 512-byte sectors

- Supports eight flexible endpoints -

External parallel data memory interface

- Dedicated 1 kB USB buffer memory
Integrated transceiver; no external resistors required

On-Chip Debug

On-chip debug circuitry facilitates full speed, non-intrusive in-system

debug (no emulator requi

red)

- Provides breakpoints, single stepping
- Inspect/modify memory, registers, and USB memory

- Superior performance to emulation systems using ICE-chips, target

pods, and sockets

Temperature Range: —40 to +85 °C
Development Kit: C8051F340DK

Digital Peripherals

- 40 port I/O; all are 5 V tolerant

- Hardware SMBus™ (I2CTM compatible), SPI™, and 2 UART serial ports
available concurrently

- 4 general-purpose 16-bit counter/timers

- Programmable 16-bit counter array with 5 capture/compare modules

Clock Sources

- Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes

- External oscillator: Crystal, RC, C, or Clock

- On-chip clock multiplier: up to 48 MHz

Voltage Regulator

- On-chip voltage regulator supports USB bus-powered operation

- Regulator bypass mode supports USB self-powered operation

Operating Voltage: 2.7 to 5.25V

Ordering Part Number

- CB8051F348-GQ, 48-Pin QFP (RoHS-compliant), 9x9 mm?
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USB, 25 MIPS, 32 kB Flash, 32-Pin Mixed-Signal MCU

Analog Peripherals

10-Bit ADC

Two Comparators

POR/Brown-out Detector

USB Function Controller

- USB specification 2.0 compliant

- Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation

- Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation

- Supports eight flexible endpoints

- Dedicated 1 kB USB buffer memory

- Integrated transceiver; no external resistors required

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

- Provides breakpoints, single stepping

- Inspect/modify memory, registers, and USB memory

- Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

Development Kit: C8051F340DK

High-Speed 8051 uC Core

- Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

- Up to 25 MIPS throughput with 25 MHz Clock

- Expanded interrupt handler

Memory

- 2304 bytes data RAM (256 + 2 kB)

- 32 kB Flash; in-system programmable in 512-byte sectors

Digital Peripherals

- 25 port 1/O; all are 5 V tolerant

- Hardware SMBus™ (12C™ compatible), SPI™, and UART serial ports
available concurrently

- 4 general-purpose 16-bit counter/timers

- Programmable 16-bit counter array with 5 capture/compare modules

Clock Sources

- Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes

- External oscillator: Crystal, RC, C, or Clock

- On-chip clock multiplier: up to 48 MHz

Voltage Regulator

- On-chip voltage regulator supports USB bus-powered operation

- Regulator bypass mode supports USB self-powered operation

Operating Voltage: 2.7 to 5.25V

Ordering Part Number

- CB8051F349-GQ, 32-Pin QFP (RoHS-compliant), 9x9 mm?

C2D —>| )
Debug / Programming
CICKIRST Hardware
Reset ¢
CIP-51 8051
Power-On Controller Core
Reset
32 kB ISP FLASH
Supply Program Memory
Monitor
VDD {—— > <
Power 256 Byte RAM
Net
Voltage
VREG Regulator 2 kB XRAM
GND
T
System Clock Setup
XTALL —» External
XTAL2 —» Oscillator Clock
Internal Multiplier
Oscillator €
*
Clock Low Freq.
Recovery Oscillator
)
USB Peripheral
D+
o Full / Low Controller ]
Speed
VBUS Transceiver | |4\ o pay

SFR
Bus

_>|

Port 1/0 Configuration

}—l

Digital Peripherals

Timers O, 1, 2
2,3

Port 0
Drivers

»X] P0.5
] P0.6/CNVSTR

Priority [T~
Crossbar
Decoder | |

5 Port1
Drivers

PCA/WDT [«

'

SPI

Port 2
Drivers

Crossbar Control

»X] P3.0/C2D

Port 3
Drivers

Analog Peripherals

cP1 :

2 Comparators
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USB, 48 MIPS, 64 kB Flash, 10-Bit ADC, 32-Pin Mixed-Signal MCU
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Analog Peripherals

10-Bit ADC

+1 LSB INL; no missing codes

Programmable throughput up to 200 ksps

Up to 17 external inputs; programmable as single-ended or differential
Built-in temperature sensor (+3 °C)

Two Comparators

Internal Voltage Reference: 2.4V

POR/Brown-out Detector

USB Function Controller

USB specification 2.0 compliant

Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation

Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation

Supports eight flexible endpoints

Dedicated 1 kB USB buffer memory

- Integrated transceiver; no external resistors required

On-Chip Debug

- On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)

Provides breakpoints, single stepping

Inspect/modify memory, registers, and USB memory

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

High-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

Up to 48 MIPS throughput with 48 MHz Clock

Expanded interrupt handler

Memory

4352 bytes data RAM (256 + 4 kB)

64 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Digital Peripherals

25 port I/O; all are 5 V tolerant

Hardware SMBus™ (I2C™ compatible), SPI™, and 2 UART serial ports
available concurrently

4 general-purpose 16-bit counter/timers

Programmable 16-bit counter array with 5 capture/compare modules
Clock Sources

Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes

External oscillator: Crystal, RC, C, or Clock

On-chip clock multiplier: up to 48 MHz

Voltage Regulator

On-chip voltage regulator supports USB bus-powered operation
Regulator bypass mode supports USB self-powered operation
Operating Voltage: 2.7 to 5.25V

Package

32-Pin LQFP (lead-free package)

Ordering Part Number

C8051F342-GQ

C2D — ]
Debug / Programming
C2CK/RST Hardware
Reset t
CIP-51 8051
Power-On Controller Core
Reset
64/32 kB ISP FLASH
Supply Program Memory
Monitor
VoD —————> €T
Power 256 Byte RAM
Net
Voltage
VREG Regulator 412 kB XRAM
GND
T SFR
System Clock Setup | |BUS
XTAL1 —» External
XTAL2 —»{ Oscillator Clock
Internal Multiplier
Oscillator e
*
Clock Low Freq.
Recovery Oscillator*
USB Peripheral
D+
o Eull / Low Controller o
Speed
VBUS Transceiver 1 kB RAM

|

Port 1/0 Configuration

—

.. . < »X] P0.0
Digital Peripherals « > P0.1
< »X] P0.2/XTAL1
UARTO |« Port 0 e > PO.3/XTAL2
Drivers X gg-‘s‘
UART1 ) PO.6/ICNVSTR
v X PO.7/VREF
Timers 0, 1, < > P10
2,3 Priority e
Ly Crossbar Port 1 X P13
Decoder Drivers P14
PCA/WDT [«> — gizg
— X P1.7
¥ K7
g p2o
X p2.2
SPI Port 2 X P2.3
Drivers = gg-g
| Crossbar Control = oo
] P2.7
A A
X P3.0/C2D
Port 3
Drivers
Analog Peripherals
CPO
S5y
CP1
VDD | VREF <_<
g \, 2 Comparators
AINO - AIN20

*Low Frequency Oscillator option not available on C8051F346/7
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USB, 48 MIPS, 32 kB Flash, 10-Bit ADC, 32-Pin Mixed-Signal MCU

Analog Peripherals
10-Bit ADC
+1 LSB INL; no missing codes
Programmable throughput up to 200 ksps
Up to 17 external inputs; programmable as single-ended or differential
Built-in temperature sensor (3 °C)
Two Comparators
Internal Voltage Reference: 2.4V
POR/Brown-out Detector
USB Function Controller
USB specification 2.0 compliant
Full-speed (12 Mbps) or low-speed (1.5 Mbps) operation
Integrated clock recovery; no external crystal required for either full-
speed or low-speed operation
Supports eight flexible endpoints
Dedicated 1 kB USB buffer memory
Integrated transceiver; no external resistors required
n-Chip Debug
On-chip debug circuitry facilitates full speed, non-intrusive in-system
debug (no emulator required)
Provides breakpoints, single stepping
Inspect/modify memory, registers, and USB memory

Superior performance to emulation systems using ICE-chips, target
pods, and sockets

Temperature Range: —40 to +85 °C

(o)

High-Speed 8051 uC Core

Pipelined instruction architecture; executes 70% of instructions in 1 or 2
system clocks

Up to 48 MIPS throughput with 48 MHz Clock

Expanded interrupt handler

Memory

2304 bytes data RAM (256 + 2 kB)

32 kB Flash; in-system programmable in 512-byte sectors (512 bytes
are reserved)

Digital Peripherals

25 port I/O; all are 5 V tolerant

Hardware SMBus™ (I2C™ compatible), SPI™, and 2 UART serial ports
available concurrently

4 general-purpose 16-bit counter/timers

Programmable 16-bit counter array with 5 capture/compare modules
Clock Sources

Internal oscillator: 0.25% accuracy with clock recovery enabled;
supports all USB and UART modes

External oscillator: Crystal, RC, C, or Clock

On-chip clock multiplier: up to 48 MHz

Voltage Regulator

On-chip voltage regulator supports USB bus-powered operation
Regulator bypass mode supports USB self-powered operation
Operating Voltage: 2.7 to 5.25V

Package

32-Pin LQFP (lead-free package)

Ordering Part Number

C8051F343-GQ

C2D — ]
Debug / Programming
C2CK/RST Hardware
Reset t
CIP-51 8051
Power-On Controller Core
Reset
64/32 kB ISP FLASH
Supply Program Memory
Monitor
VoD —————> €T
Power 256 Byte RAM
Net
Voltage
VREG Regulator 412 kB XRAM
GND
T SFR
System Clock Setup | |BUS
XTAL1 —» External
XTAL2 —»{ Oscillator Clock
Internal Multiplier
Oscillator e
*
Clock Low Freq.
Recovery Oscillator*
USB Peripheral
D+
o Eull / Low Controller o
Speed
VBUS Transceiver 1 kB RAM

|

Port 1/0 Configuration

—

.. . < »X] P0.0
Digital Peripherals « > P0.1
< »X] P0.2/XTAL1
UARTO |« Port 0 (e > P0O.3/XTAL2
Drivers :5: gg-‘s‘
UART1 ) PO.6/ICNVSTR
v X PO.7/VREF
Timers 0, 1, < »x] gﬂ
2,3 Priority & P12
Crossbar Port1 Xl P1.3
Decoder Drivers P14
PCA/WDT |« - K P15
X P1.6
— v X P1.7
% P2.0
g p2o
X P2.2
SPI Port 2 & Fo 3
Drivers = gg-g
| Crossbar Control B pae
] P2.7
A A
X P3.0/C2D
Port 3
Drivers
Analog Peripherals
CPO
S5y
CP1
VDD | VREF <_<
\, 2 Comparators
AINO - AIN20

*Low Frequency Oscillator option not available on C8051F346/7

usB

Copyright © 2008 by Silicon Laboratories

181

Rev 0.6


http://www.cygnal.com

SILICON LABS

182 Copyright © 2008 by Silicon Laboratories usB
Rev 0.6


http://www.cygnal.com

Silicon Laboratories
IDE and Product Information

SILICON LABS

1.877.929.4625

Mixed-Signal MCUs Copyright © 2008 by Silicon Laboratories 183
Rev 0.6



Development Tools -
SILICON LARS

Comprehensive Development Kits

Silicon Laboratories’ comprehensive development kits provide everything needed to develop complex elec-
tronic systems quickly and easily. These kits come complete with all required hardware and software and out-
perform traditional “emulators” at a fraction of the cost. Development kits are available for sale at
www.silabs.com.

Integrated Development Environment (IDE)

Silicon Laboratories IDE combines
an editor, project manager, code _
development tools, and a debugger | e s oo o 1o oo s e

into a single intuitive environment Sf% ®f@ GRste oty R ERE

for code development and in-sys- _ggi"ﬁ?;mm.

tem debug. No additional target TR || e

RAM, program memory, or commu- e i‘“mmm C

nications channels are required. Ezm" e - 28

A. Standard Windows® Menus il .

and Toolbars provide optimum B S : e——
access to all IDE features including s R L | W R
the editor, debugger, customizable | [y, e « el et [ 2008 88 ;é:l
tool menu, and online help. B [PEaien | | use e [Woeston ] e Jwmmesn ] |lg - "0 [|[fiE EF ED cE ED 47
B. Project Window offers clear [ri@ddim S50 e, D Il EREES
visibility and easy management of  ESl s g e s ot sicsare ssiss oo o q 2 F e
all files associated with your design = ' T R M et A U A O A ol F
project.

C. Edit Source Debugger Window helps create programs using the language-sensitive, full-featured editor
(debug assembly or C language programs with the source in full view). Useful debug features, such as break-
point markers and program counter location, dramatically speed debugging.

D. Output Window conveniently displays the assembler output and listing file.

E, F. Register Window and Memory Window help in examining and directly modifying memory, register, and
Flash contents during debugging. These flexible windows are automatically updated each time program execu-
tion stops, and changed values are highlighted.

System Requirements:

m A Pentium-class host PC running Windows Operating System
m One available COM port (1-4)

m 64 MB RAM and 40 MB free hard drive space recommended

Built-in Debug

Every microcontroller from Silicon Laboratories includes on-chip debug circuitry that supports non-intrusive,
full-speed, in-circuit debugging of the production part installed in the user’'s end application, eliminating the
sockets, external emulation hardware, and performance-degrading cables typical of emulators. Emulators are
never required.

184 Copyright © 2008 by Silicon Laboratories Development Tools
Rev 0.6


http://www.cygnal.com

Development Tools

SILICON LABS
Features m Integrated Keil 8051 macro assembler and linker
Development Kits = Flash programmer . o
m Supports full-speed, non-intrusive, in-circuit
m Complete development/prototyping system debug logic
m Prototyping/demonstration -board = Real-time breakpoints
n In—s_yste_m Flash programming = Source-level debug
= In-circuit debugging m Conditional memory watchpoints
- R.un control ) m  Memory and register inspect/modify
- Slngle.—steppmg _ m Single-step and animated execution modes
— Real-time preakpomts m Variable watch window
— Stack monitor m  Supports third-party development tools
— Register/memory inspection & modification ]
m Includes Silicon Laboratories IDE Third Party tool support
m MCU configuration wizard m Broad range of third-party compilers and develop-
ment tools available
IDE m Flash programming and source-level debug of

m Source code editor
m Project manager

OMF-51 object files is fully supported

* Config2 - [Project_965.0mg] I = =10] x|
i ors m-_u-—..__l_ -_|_- Pl:rrt ) 5 1[!%':!—’_5]_
Crossbar Pricety Decoder | —
PO | Lid) | P2 Erable
#include "c8051F330.h" Pin /0 [IERF ENE] 5|€|?w1|2|3’4|5 B ?ll.'l gﬁmﬁ
THO
UaRTD W
R0 E . = EEE Disatle
SCK [ = ™ Weak
void Resec_Sources_Imit() P07 HISO o B ] Full-Up
! MOSI ||| Ei
int i = O HSS = --=
VDMOCH = 0x80 SO
for (i = 0; 1 < 350; i4+) ShEus M SCL - -
' cpo ¥ |CPO == H .
¥ |CPo& El = = [ Assigned
wvoid PCA_Inici) SYSCLK [T |SYSCLK I ] B S
: I~ [cexo = = 4
BCROCN = Ox40 pca ™ | CEXT [ | [
BCAOMD &= ~0x04 I |cexz [ =0 E:p.-.mmgs -
= oxas: U =) =
BCAOCEMLI = 0x30 Timer 0 [ [T [ [ R | 0-Open Dran |
PCAOCPHI = 045 Timer 1 I~ |T1 B i BRENEN | F-Fuhfd |
BCAOCELL = Ox43 Analog / Digeal - [D] [D] (D] [0 O] [E] [ [E [0 [0 0 O G EEE X
BCAOCELZ = Ox00 Push-Pul / Open Drein — [0] [@1 [@ [©] B @1 [0 @ 0] [0 @ @ @ 2 & @ @
BCROMD = Ox04 PS> C T F T CCCFIEOCOCIOCECFFW X
} VREF IDA X1 X2 CHV
STR |
woid Oscillator Imic() FOMDIN = GSF, =
{ PIMDIN = Ox1F; j
inc i = 0 POSKIP = (x08:
OSCKCH = ON66: PISKIP = OeE1: j
for (i = 0; i < 3000; i++)
while [(OSCHCH & 0x80) == 0)
CLESEL = Ox0l T T
}
woid Timer Inic()
t
TMOD = 0x20
CECON = 0x08
e = e ;I
Ready [ 2

A configuration wizard automatically generates MCU and on-chip peripheral initialization code. Clicking on
checkboxes and entering values in scripted dialogs generates fully-commented assembly or C language code
needed to enable and configure peripherals, assign functions to I/O pins, and specify MCU operation.
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Development Kit and Evaluation Kit Part Numbers

Part Number

C8051F005DK

C8051F020DK
C8051F040DK
C8051F060DK
C8051F120DK

C8051F206DK
C8051F226DK
C8051F300DK
C8051F310DK
C8051F320DK
C8051F326DK
C8051F330DK
C8051F340DK

C8051F350DK
C8051F360DK

C8051F500DK
C8051F530DK

C8051F930DK
C8051T600DK
C8051T610DK
C8051T630DK

F350-COMPASS-RD

C8051F410DK
ETHERNETDK
MODEM-DK

ZigBee-2.4-DK

802.15.4-2.4-DK

Part Number

Development Kits
Description
Development Kit for C8051F000, FO01, FO02, F003, F004, FO05, FO06, FOO7, FO10, FO11, FO12,
FO015, FO16, FO17, FO18 and FO19 MCUs
Development Kit for C8051F020, F021, F022 and F023 MCUs
Development Kit for C8051F040, FO41, FO42, F043, FO44, FO45, FO46 and FO47 MCUs

Development Kit for C8051F060, FO61, FO62, F063, F064, FO65, FO66 and FO67 MCUs
Development Kit for C8051F120, F121, F122, F123, F124, F125, F126, F127, F130, F131, F132
and F133 MCUs

Development Kit for C8051F206 MCU

Development Kit for C8051F220, F221, F226, F230, F231, and F236 MCUs

Development Kit for C8051F300, F301, F302, F303, F304, and F305 MCUs

Development Kit for C8051F310, F311, F312, F313, F314, F315, F316, and F317 MCUs
Development Kit for C8051F320 and F321 MCUs

Development Kit for C8051F326 and F327 MCUs

Development Kit for C8051F330, F330D, F331, F332, F333, F334, and F335 MCUs
Development Kit for C8051F340, F341, F342, F343, F344, F345, F346, F347, F348, F349, F34A,
and F34B MCUs

Development Kit for C8051F350, F351, F352 and F353 MCUs

Development Kit for C8051F360, F361, F362, F363, F364, F365, F366, F367, F368 and F369
MCUs

Development Kit for C8051F500, F501, F502, F503, F504, F505, F506, and F507 MCUs
Development Kit for C8051F520, F521, F523, F524, F526, F527, F530, F531, F533, F534, F536,
and F537 MCUs

Development Kit for C8051F920, F921, F930 and F931 MCUs

Development Kit for C8051T600, T601, T602, T603, T604 and T605 MCUs

Development Kit for C8051T610, T611, T612, T613, T614, T615, T616 and T617 MCUs
Development Kit for C8051T630, T631, T632, T633, T634 and T635 MCUs

Digital Compass Reference Design

Development Kit for C8051F410, F411, F412, and F413 MCUs

Embedded Ethernet Development Kit

Embedded Modem Development Kit

2.4 GHz ZigBee Development Kit

2.4 GHz 802.15.4 Development Kit

Evaluation Kits
Description

C8051F064EK Evaluation Kit for C8051F064 MCU
C8051F411EK Evaluation Kit for C8051F411 MCU
CP2102EK Evaluation Kit for CP2102 USB-to-UART Bridge Chip
CP2103EK Evaluation Kit for CP2103 USB-to-UART Bridge Chip
CP2201EK Evaluation Kit for CP2201 Embedded Ethernet Controller
ToolStick Fully Contained Evaluation System in a USB Stick
186 Copyright © 2008 by Silicon Laboratories Development Tools
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Reference Design
Description Reference Designs  Software
USB Firmware Programmer's Guide AN139 AN139SW
Three-Channel Power Sequencer AN145 AN145SW
High-Speed Lithium lon Battery Charger AN146 AN146SW
Magnetic Stripe Reader AN148 AN148SW
Stepper Motor AN155 AN155SW
Motor Control Software Examples AN191 AN191SW
Human Interface Device Tutorials AN249 AN249SW
Application Notes
Category Description App Note Software
ADC and DAC Calculating Settling Time For Switched Capacitor ADCs AN119
Improving ADC Resolution by Oversampling and Averaging AN118 AN118SW
Using the DAC as a Function Generator AN123 AN123SW
Using the On-Chip Temperature Sensor AN103 AN103SW
C8051F35x Delta-Sigma ADC User's Guide AN217
Commercial Applications Digital Counting Scale AN184
Lithium lon Battery Charger Using C8051F300 AN137 AN137SW
Flash Flash Securities User's Guide AN120
Writing to Flash from Application Code AN129 AN129SW
Writing to Flash from Firmware AN201 AN201SW
Hardware Development Hand Soldering Tutorial for the Fine Pitch QFP Devices AN114
Configuring the Port I/O Crossbar Decoder AN101 AN101SW
Interfacing Interfacing an External SRAM to the C8051Fxxx AN106 AN106SW
Using C8051Fxxx in 5 Volt Systems AN111
Low Pin-Count LCD Interface AN202 AN202SW
C8051F32x and CP210x USB Driver Customization AN220 AN220SW
Port Configuration and GPIO for CP210x AN223 AN223SW
Motor Control Motor Control Software Examples AN191 AN191SW
Stepper Motor Reference Design AN155 AN155SW
Optimization or Performance  Cache Optimizations for C8051F12x AN135 AN135SW
Oscillator Configuring the Internal and External Oscillators AN102 AN102SW
Implementing a Real-Time Clock AN108 AN108SW
Power Management Power Management Techniques and Calculation AN116
Power Management Techniques for the 'F30x and 'F31x AN138 AN138SW
Programming your MCU FLASH Programming via the C2 Interface AN127 AN127SW
Multiple-Device JTAG Configuration in the Silicon Labs IDE AN134
Pin Sharing Techniques for the C2 Interface AN124
Production Programming Options for Silicon Labs Devices AN136
Using C8051Fxxx On-Chip Interface Utilities DLL AN117 AN117SW
Programming Flash through the JTAG Interface AN105 AN105SW
Serial Communications Serial Communication with the SMBus AN113 AN113SW
SMBus Communication for the 'F30x and 'F31x AN141 AN141SW
Software SPI Examples for the C8051F30x Family AN128 AN128SW
Software UART Examples AN115 AN115SW
UART In-Application Code Loading Examples AN112 AN112SW
CP2101 Customization Guide AN144 AN144SW
USBXpress Development Kit User's Guide AN169 AN169SW
MMC Data Logger Example AN189 AN189SW
Serial Communications Guide for CP210x AN197 AN197SW
CP210x Baud Rate Support AN205 AN205SW
Signal Processing FFT Routines for the C8051F12x Family AN142 AN142SW
Software Development Annotated ' C' examples for the 'FO2x Family AN122 AN122SW
Code Banking Using the Keil 8051 Tools AN130 AN130SW
Code Banking Using the Tasking 8051 Tools AN143 AN143SW
Converting from the Metalink ASM51 Assembler to the Keil
A51 Assembler AN121
Integrating Dunfield 8051 Tools into the Silicon Labs IDE AN132 AN132SW
Integrating HI-TECH 8051 Tools into the Silicon Labs IDE AN140 AN140SW
Integrating Keil 8051 Tools into the Silicon Labs IDE AN104
Integrating Raisonance 8051 Tools into the Silicon Labs IDE AN125
Integrating Tasking 8051 Tools into the Silicon Labs IDE AN126 AN126SW
Integrating IAR 8051 Tools into the Silicon Labs IDE AN236 AN236SW
Multiple-Device JTAG Configuration in the Silicon Labs IDE AN134
Pin Sharing Techniques for the C2 Interface AN124
Porting Considerations from 'F02x to 'F12x AN131 AN131SW
Integrating SDCC 8051 Tools Into The Silicon Labs IDE AN198 AN198SW
TCP/IP Library Programmer's Guide AN237 AN237SW
Human Interface Device Tutorials AN249 AN249SW
Temerature Sensor Using the On-Chip Temperature Sensor AN103 AN103SW
Timer Functions 16-Bit PWM Using an On-Chip Timer AN110 AN110SW
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The information in this document is believed to be accurate in all respects at the time of publication but is subject to change without

notice. Silicon Laboratories assumes no responsibility for errors and omissions, and disclaims responsibility for any consequences re-
sulting from the use of information included herein. Additionally, Silicon Laboratories assumes no responsibility for the functioning of

undescribed features or parameters. Silicon Laboratories reserves the right to make changes without further notice. Silicon Laboratories
makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does Silicon Lab-
oratories assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability,
including without limitation consequential or incidental damages. Silicon Laboratories products are not designed, intended, or authorized
for use in applications intended to support or sustain life, or for any other application in which the failure of the Silicon Laboratories prod-
uct could create a situation where personal injury or death may occur. Should Buyer purchase or use Silicon Laboratories products for
any such unintended or unauthorized application, Buyer shall indemnify and hold Silicon Laboratories harmless against all claims and

Silicon Laboratories, Silicon Labs, and USBXpress are trademarks of Silicon Laboratories Inc.

Other products or brandnames mentioned herein are trademarks or registered trademarks of their respective holders.
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