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FEATURES

® Complies with Universal Serial Bus specification 1.0

® Utilizes digital inputs and outputs to transmit and receive USB
cable data

® Supports 12Mbit/s “Full Speed” and 1.5Mbit/s “Low Speed” serial
data transmission

® Compatible with the VHDL “Serial Interface Engine” from USB
Implementers’ Forum

® Supports single-ended data interface
® Single 3.3V supply
® Available in SO-14, SSOP-14 and TSSOP-14 packages

ORDERING INFORMATION

DESCRIPTION

The PDIUSBP11A is a one chip generic USB transceiver. It is
designed to allow 5.0V or 3.3V programmable and standard logic to
interface with the physical layer of the Universal Serial Bus. It is
capable of transmitting and receiving serial data at both full speed
(12Mbit/s) and low speed (1.5Mbit/s) data rates.

The pinout conforms with the "Serial Interface Engine”.
Implementation of the Serial Interface Engine along with the USB
transceiver allows the designer to make USB compatible devices
with off-the-shelf logic and easily modify and update the application.

The PDIUSBP11A is backward compatible to the PDIUSBP11 and
allows for single-ended data interfacing.

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. #
14-pin plastic SO —40°C to +85°C PDIUSBP11A D PDIUSBP11A D SOT108-1
14-pin plastic SSOP —40°C to +85°C PDIUSBP11A DB PDIUSBP11A DB SOT337-1
14-pin plastic TSSOP —40°C to +85°C PDIUSBP11APW PDUSBP11APW DH SOT402-1

PIN CONFIGURATION

FUNCTIONAL DIAGRAM

MODE [T] hd ERES
oE# [2] 73] vMO/FSEO
rev [3] [12] vPO
vP [4] [11] D+
M [5] [10] D-
SUSPND [] [9] sPEeD
GND [7] 3] NC
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PIN DESCRIPTION

PIN PIN
No. SYMBOL /0 NAME AND FUNCTION
3 RCV o] Receive data. CMOS level output for USB differential input
Output Enable. Active LOW, enables the transceiver to transmit data on the bus.
2 OE# | : R N
When not active the transceiver is in receive mode
Mode. When left unconnected, a weak pull-up transistor pulls it to Vo and in this
1 MODE | mode, the PDIUSBP11A is backward compatible to PDIUSBP11. When connected to
GND, the VMO/FSEO pin takes the function of FSEO (Force SEO).
Inputs to differential driver. (Outputs from SIE).
MODE VPO VMO/FSEO RESULT
0 0 0 Logic “0”
0 1 SEO#
12,13 Vpo. Vmo/F | ! 0 Logic 1"
s PO: VMO/FSEO 1 1 SEO#
1 0 0 SEO#
0 1 Logic “0”
1 0 Logic “1”
1 1 lllegal code
Gated version of D—and D+. Outputs are logic “0” and logic “1”. Used to detect single
ended zero (SEO#), error conditions, and interconnect speed. (Inputs to SIE).
VP VM RESULT
4,5 Vp, Vi o) 0 0 SEO0#
0 1 Low Speed
1 0 Full Speed
1 1 Error
11,10 D+, D— Al/O Data+, Data—. Differential data bus conforming to the Universal Serial Bus standard.
6 SUSPND | Suspend. Enables a low power state while the USB bus is inactive. While the suspnd
pin is active it will drive the RCV pin to a logic “0” state. Both D+ and D— are tri-stated.
Edge rate control. Logic “1” operates at edge rates for “full speed”. Logic “0” operates
9 SPEED | « "
edge rates for “low speed”.
14 Vee 3.0V to 3.6V power supply
7 GND Ground reference

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER CONDITIONS UNIT
MIN. MAX.

Veo DC supply voltage 3.0 3.6 \Y%
V) DC Input voltage range 0 55 \Y

Valro DC input range for Al/O’s 0 Vee \%
Vo DC output voltage range 0 Vee \Y%

T Operating ambient temperature range in See DC and AC characteristics —40 485 oG
amb free air per device
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ABSOLUTE MAXIMUM RATINGS!
In accordance with the Absolute Maximum Rating System (IEC 134) Voltages are referenced to GND (ground = 0V)

LIMITS
SYMBOL PARAMETER CONDITIONS UNIT
MIN MAX
Veo DC supply voltage 05 +6.5 \Y%
lik DC input diode current V<0 - -50 mA
\ DC input voltage Note 2 -0.5 +5.5
Viio DC input voltage range for I1/O’s —-05 Voo +0.5
lok DC output diode current Vo> VggorVo<0 - +50 mA
Vo DC output voltage Note 2 -0.5 Voo +0.5 \%
o gg\;agtl;;l;t source or sink current for VP/VM, Vo =01to Vee _ £15 mA
o ’[))igsoutput source or sink current for D+/D— Vo =01to Vee _ £50 mA
lcc: lenp | DC Ve or GND current - +100 mA
TsTO Storage temperature range —60 +150 °C
PtoT Power dissipation per package mw
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

2. The input and output voltage ratings may be exceeded if the input and output clamp current ratings are observed.

DC CHARACTERISTICS (DIGITAL PINS)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp =-40°C to +85°C UNIT

MIN TYP MAX

INPUT LEVELS:

VL LOW level input voltage 0.8 \Y%
ViH HIGH level input voltage 2.0 \%
OUTPUT LEVELS:
loL = 4mA 0.4
VoL LOW level output voltage oL=°m \Y%
loL = 20pA 0.1
loH = 4mA 2.4
Vou HIGH level output voltage V
loy = 20pA Vee—0.1
LEAKAGE CURRENT:
IL Input leakage current 15 LA
lccs Supply current in Suspend - 5 HA
1997 Aug 01 4
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DC CHARACTERISTICS (Al/O PINS)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp =—40°C to +85°C | UNIT
MIN MAX
INPUT LEVELS:
Vp) Differential input sensitivity |(D+) — (D-)] 0.2 \Y%
Vem Differential common mode range Includes Vp, range 0.8 2.5 \%
Vsg Single ended receiver threshold 0.8 2.0 \Y%
OUTPUT LEVELS:
VoL Static output LOW voltage Ry of 1.5 kQ to 3.6V 0.3 \Y
VoH Static output HIGH voltage R of 15 kQ to GND 2.8 3.6 \Y%
LEAKAGE CURRENT:
ILo Hi-Z State data line leakage current OV<V| < 3.3V +10 HA
CAPACITANCE:
CiN Transceiver capacitance Pin to GND 20 pF
OUTPUT RESISTANCE:
ZpRv! Driver output resistance Steady state drive 6 18 Q
NOTES:
1. Excludes external resistor. In order to comply with USB Specifications 1.0, external series resistors of 24Q +1% each on D+ and D— are
recommended.
AC CHARACTERISTICS (Al/O PINS. FULL SPEED)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = —40°C to +85°C UNIT
MIN TYP MAX
Driver Characteristics: g::f? %ig on D+ to Veg
Transition Time: Between 10% and 90%
R Rise time Waveform 1 41 20 ns
- Fall time Waveform 1 41 20
tREM Rise / Fall time matching (TR/TE) 20 110 Y%
VcRs Output signal crossover voltage 1.3 2.0 \
Driver Timings:
tpLH Driver propagation delay Waveform 2 18 ns
tpyL (VPO, VMO/FSEO to D+/D-) Waveform 2 19 ns
tpHz Driver disable delay Waveform 4 13 ns
tpLz (OE# to D+/D-) Waveform 4 13 ns
tozn Driver enable delay Waveform 4 17 ns
tpzL (OE# to D+/D-) Waveform 4 17 ns
Receiver Timings:
tPLH Receiver propagation delay Waveform 3 16 ns
tpHL (D+, D—to RCV) Waveform 3 19 ns
tpLH Single-ended receiver delay Waveform 3 8 ns
tPHL (D+, D—to VP, VM) Waveform 3 8 ns
NOTE:
1. The 4ns specification is only for 0°C to +85°C.
1997 Aug 01 5
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AC CHARACTERISTICS (Al/O PINS. LOW SPEED)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Tamb = —40°C to +85°C UNIT
MIN TYP MAX
Driver Characteristics: g';:j?%ignodn?’gf?g;vcc
Between 10% and 90%

Transition Time: C = 50pF. Waveform 1 75
R Rise time C = 350pF. Waveform 1 300 ns
tLF Fall time C| = 50pF. Waveform 1 75

C = 350pF. Waveform 1 300
tLRFM Rise / Fall time matching (TLR/TLE) 80 120 %
VLcRs Output signal crossover voltage 13 2.0 \Y%

Driver Timings:
tpLH Driver propagation delay Waveform 2 300 ns
tPHL (VPO, VMO/FSEQ to D+/D-) Waveform 2 300 ns
tpHz Driver disable delay Waveform 4 13 ns
tpLz (OE# to D+/D-) Waveform 4 13 ns
tpzH Driver enable delay Waveform 4 205 ns
tpzL (OE# to D+/D-) Waveform 4 205 ns

Receiver Timings:
tpLH Receiver propagation delay Waveform 3 18 ns
tpuL (D+, D—to RCV) Waveform 3 18 ns
toLH Single-ended receiver delay Waveform 3 28 ns
tpyL (D+, D—to VP, VM) Waveform 3 28 ns
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AC WAVEFORMS

VoL and Vo are the typical output voltage drops that occur with the
output load. (Vg hever goes below 3.0V).

trISE trALL

90% 90%

10%

D+ - 2.0V

Vcr Ver

SV00186 SV00599
Waveform 1. Rise and Fall Times Waveform 3. D+/D-to RCV, VP/VM
X Vou-0.3
Ver Ver 0.5Vce Vm >@C
D— Voo _____ - Vo +0.3
T D+/D—
SV00598 SV00597
Waveform 2. VPO, VMO/FSEO to D+/D— Waveform 4. OE# to D+/D—
TEST CIRCUITS AND WAVEFORMS
Test Point Test Point
D.UT O DUT
25pF =~ ~T~
J__ V = 0fortpzn, tpHz J_
- V = V¢ for tpzy, tpLz = =
SV00149 SV00150

Load for VM/VP and RCV

1997 Aug 01

Load for Enable and Disable Times

Test Point Vee
240 S1 % 1.5kQ*
D.UT

15kQ cL
= Test S1

C| =50pF, Full Speed = B—;tg close
Cy = 50pF, Low Speed (Min Timing) Dt/FS ZPZ:
CL = 350pF, Low Speed (Max Timing) D+/FS clgse

*1.5KQ on D— (Low Speed) or D+ (Full Speed) Only
SV00151

Load for D+/D—
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S8014: plastic small outline package; 14 leads; body width 3.9 mm SOT108-1

¥
’12 g \ : (A3) A
pin 1 index ! l—A;—)— @ '
0

ﬁ.tﬁ LEEEL i
[e]

|
p
0 2.5 5mm
[ N |
scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)

A
UNIT | o | A A> | As bp c p™ | M e He L Lp Q v w y ztM 0
0.25 | 1.45 0.49 | 025 | 875 | 4.0 6.2 1.0 | 07 0.7
mm o175 040 | 125 [ 25 | 0a6 | 010 | 855 | 38 | "7 | 58 | 0% | 04 | 06 | 028|025 | 01 | 45 8°
. 0.0098| 0.057 0.019 |0.0098| 0.35 | 0.16 0.24 0.039 | 0.028 o.028| 0°
inches | 0.069 |5 039 0.049 | 2% | 0.014 |0.0075| 0.34 | 0.15 | %990 023 | %041 | 0016 | 0.024 | 001 | 001 | 0-004 ] 515
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION PROJECTION ISSUE DATE
IEC JEDEC EIAJ
910813
SOT108-1 076E06S MS-012AB ==} @ 950123
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Universal Serial Bus Transceiver PDIUSBP11A
SSOP14: plastic shrink small outline package; 14 leads; body width 5.3 mm SOT337-1
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DIMENSIONS (mm are the original dimensions)
UNIT m‘:x_ A, | Ay | Ag | by c | DM | EM| e He L Lp | @ v w y | zMW| e
0.21 | 1.80 038 | 020 | 64 | 54 7.9 1.03 | 0.9 1.4 8°
mm o 20 | 505 | 165 | ©2% | 025 | 0.00 | 60 | 52 | 9% | 76 | 2% | 063 | 07 | 02 |01 | 01 | g9 | g0
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION |EC JEDEC EIAJ PROJECTION
95000
SOT337-1 MO-150AB =1 @ o or s
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TSSOP14: plastic thin shrink small outline package; 14 leads; body width 4.4 mm SOT402-1
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DIMENSIONS (mm are the original dimensions)
A
UNIT | o | Al Ax | A3 bp c DM | E@| e He L Lp Q v w y zM| o
0.15 | 0.95 0.30 0.2 5.1 4.5 6.6 0.75 0.4 0.72 8°
mm 1 119} 505 | 080 | ©?° [ 019 | 01 | 49 | 43 [ %85| 62 | M0 | o050 | 03 | %2 |01 [ 01 o35 | g0
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT402-1 MO-153 ==} @ o
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