Philips Semiconductors

Preliminary specification

Universal Serial Bus transceiver

PDIUSBP11

FEATURES
® 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
developer’s conference

® Available in SO, 14 pin package

® Hysteresis on D+, D—, Vo inputs

ORDERING INFORMATION

DESCRIPTION

The PDIUSBP11 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 outputs from
the serial interface engine (inputs VPO and VMO on the
PDIUSBP11) are driven by the host. The gated inputs (outputs VP
and VM on the PDIUSBP11) are to be decoded by the host.

Implementation of the Serial Interface Engine along with the USB
transceiver allow the designer to make flexible USB compatible
devices with widely available logic components.

PACKAGES TEMPERATURE RANGE

OUTSIDE NORTH AMERICA

NORTH AMERICA

PKG. DWG. #

14-pin plastic SO

0°C to +70°C

PDIUSBP11 D

PDIUSBP11 D

SOT108-1

14-pin plastic SSOP

0°C to +70°C

PDIUSBP11 DB

PDIUSBP11 DB

SOT337-1

0°C to +70°C

14-pin plastic TSSOP

PDIUSBP11 PW

PDUSBP11 PW DH

SOT402-1
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PIN DESCRIPTION

PIN
No.

PIN
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. When not active the
transceiver is in receive mode

VPO,

12,13 VMO

Inputs to differential driver. (Outputs
from SIE).

RESULT

SEO0

Logic “0”
Logic “1”
1 1 Undefined

VP, VM

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

SEO0

Low Speed
Full Speed
Error

- O O
- O = O

1

11,10 | D+, D-

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.

Edge rate control. Logic “1” operates
at edge rates for “full speed”. Logic
“0” operates edge rates for “low
speed”.

3.0V to 3.6V power supply

Ground reference
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RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER CONDITIONS UNIT
MIN. MAX.
Voo DC supply voltage 3.0 3.6 \Y
Vi DC Input voltage range 0 5.5 \
Viio DC input range for I/O’s 0 Voo \Y
Vo DC output voltage range 0 Voo \
T Operating ambient temperature range in See DC and AC characteristics o
amb ) P : 0 +70 C
free air for individual device
ABSOLUTE MAXIMUM RATINGS?: 2
In accordance with the Absolute Maximum Rating System (IEC 134) Voltages are referenced to GND (ground = 0V)
LIMITS
SYMBOL PARAMETER CONDITIONS UNIT
MIN MAX
Voo DC supply voltage -0.5 +6.5 \Y
Ik DC input diode current V<0 - -50 mA
V) DC input voltage Note 3 -0.5 +5.5
Viio DC input voltage range for I/O’s -0.5 Voe +0.5
lok DC output diode current Vo> VggorVpo<0 - +50 mA
Vo DC output voltage Note 3 -0.5 Voo +0.5 \Y
DC output source or sink current for VP/VM, _ _
lo RCV pins Vo=0to Vg +15 mA
o FI)DiSSoutput source or sink current for D+/D— Vo =010 Veg _ 150 mA
leND: lcc | DC Vg or GND current - +100 mA
Tstg Storage temperature range —-60 +150 °C
Prot Power dissipation per package mwW
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 performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction
temperatures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3. Theinput and output voltage ratings may be exceeded if the input and output clamp current ratings are observed.
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DC ELECTRICAL CHARACTERISTICS
Over recommended operating conditions
Voltages are referenced to GND (ground = 0V)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp =0°C to +70°C UNIT
MIN TYP! | MAX
ViH HIGH level input Voe = 3.0Vio 3.6V3 20 Y
ViL LOW level input Voe = 3.0Vio 3.6V3 0.8 Y
Rp H Output impedance (HIGH state) Note 2 28 34 43 Q
RpL Qutput impedance (LOW state) Note 2 28 35 51 Q
Voo = 3.0V; Ig = 6mA 2.2 2.7
VoH HIGH level output3 Voo =3.0V; g =4mA 2.4 \Y
Voo = 3.0V; Ip = 100pA 2.8 -
Voo = 3.0V; Ig = 6mA 0.3 0.8
VoL LOW level output® Vge = 3.0V; lg =4mA 0.5 v
Voo = 3.0V; Ip = 100pA - 0.2
lcca Quiescent supply current Voo =3.6V;V|=VgcorGND; Ig=0 330 600 LA
locs Supply current in Suspend Voo =3.6V;V|=VgcorGND; Ig=0 - 65 LA
lccEs Active supply current (Full Speed) Voo =3.3V 10 30 mA
lcoLs Active supply current (Low Speed) Voo =3.3V 2 25 mA
Iy Input leakage current Voo = 3.6V; V| = 5.5V or GND; not for I/O pins +0.1 +5 LA
loz 3-State output OFF-state current V) =Vjyor Vyi; Vg = Vgg or GND 2 +10 LA
NOTES:
1. Alltypical values are at Vg = 3.3V and Ty = 25°C.
2. This value includes an external resistor of 24Q +1%. See “Load D+ and D-" diagram for testing details.
3. All signals except D+ and D—.
AC CHARACTERISTICS
GND = 0V, tg =t = 3.0ns, C_ = 50pF, R = 500Q, Vg = 3.3V
LIMITS
SYMBOL PARAMETER TEST CONDITIONS | WAVEFORMS Tamb = 25°C Tamb = 0°C to +70°C | UNIT
MIN TYP | MAX MIN MAX
tPLH | VMO/NVPO to D+/D- ’ 0 12 0 15 ns
tppL Full Speed 0 12 0 15
trise Rise and Fall Times 5 4 20 4 20 ns
tal Full Speed 4 20 4 20
tPLH | VMO/NVPO to D+/D- 1 30 300 30 300 ns
tPHL Low Speed 30 300 30 300
trise Rise and Fall Times 75 300 75 300
to | LoW Speed 2 75 200 75 200 ns
PLH {54 /D—to ROV 3 16 16 ns
tPuL 16 20
PLH b4 /D—t0 VPAVM 1 3 8 ns
tPHL 8 12
Pz 12 12
tpzH OE# to D+/D— 4 12 15 ns
tpLz RL = 500Q 10 10
tpzL 10 15
tsu Setup for SPEED 5 0 ns
Ver Crossover point Note 1 3 1.3 2.0 1.3 2.0 \
NOTE:

1. The crossover point is in the range of 1.3V to 2.5V for the low speed mode with a 50pF capacitance. In the low-speed mode with a 100pF or
greater capacitance, the crossover point is in the range of 1.3V to 2.0V.
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AC WAVEFORMS

Vpm =15V

Vy = VgL +0.3V

Vy = Vgy 0.3V

VoL and Vgy are the typical output voltage drops that occur with the
output load. (Vg never goes below 3.0V).

QUTPUT 50% 50% Vm VeRr
VoL - GND ——— -
SV00144 SV00147
Waveform 1. D+/D-—to VP/VM or VPO/VMO to D+/D— Waveform 5. Setup for Speed
Test Point
tRISE tFALL rl\
D.UT. -}
VOH ——mmmmmmeee ==
90% 90% J_
25pF I
VoL - L
SV00186 SV00149
Waveform 2. Rise and Fall Times Load for VM/VP and RCV
D+~ 2ov Test Point
Ver Ver
D.U.T
T
V = 0fortpzn, tpHz J_
V=Vggfortpz, tprz = =
SV00146 SV00150
Waveform 3. D+/D-to RCV Load for Enable and Disable Times
Test Point Voo
an 240 S1 1.5kQ*
D.U.T
ov
OE# 15kQ I cL
VoH \ v - L Test S1
v v Y N Cy =50pF, Full Speed = B—illzg close
0-8Vec M 0-5Vec CL = 50pF, Low Speed (Min Timing) s ZEZ:
" b -
D:)-;D— ————— 7 Vx Cy = 350pF, Low Speed (Max Timing) D+/FS | close
*1.5KQ on D- (Low Speed) or D+ (Full Speed) Only
Svooisr SV00151

Waveform 4. OE# to D+/D—
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S014: plastic small outline package; 14 leads; body width 3.9 mm SOT108-1
- : - e (4]
T~ X
AL
T f
L N
| —f
| He =L @A
| PN o
Az
-4 1 - 1 [ A
Ay w } (A
pin 1 index ! l i ! +
/- } F°
1 ™ LP
LR .
— w detail X
o L
0 2.5 5Smm
| I T S TR TN NN TN NN S M |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | o | A1 | Az | As bp c pM | EM| e HE L Lp Q v w y zM | o
025 | 1.45 0.49 | 025 | 875 | 4.0 6.2 1.0 | 07 0.7
mm o178 ] 040 | 125 | ©2° | 036 | 019 | 855 | 38 | 27| 58 | 75| 04 | 06 | 022|025 01| o3 | e
) 0.0098] 0.057 0.019 [0.0098| 0.35 | 0.16 0.24 0.039 | 0.028 0.028| ©0°
inches 1 0.069 | 5039| 0.049 | %01 | 0.014 |0.0075| 0.34 | 0.15 | %0°0 | 023 | %041 | 0.016 | 0.024 | 001 | 001 | 00041 555
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | SSUEDATE
IEC JEDEC EIAJ
91-08-13-
SOT108-1 076E06S MS-012AB == @ 90129
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SSOP14: plastic shrink small outline package; 14 leads; body width 5.3 mm SOT337-1
D E {A]
| | - ~
| | \
! T |
) L | \ /
H ~
O]y | S He efz
|t 7
14 8
1 1
I
[
' {
| ! o
I Az <3
" T T T Ay j bow A
1
pin 1 index *
O ! * s
1
| b
I -— | —]
TRNEE
1|:| H |:| |:| k 7
. N
P
0 25 Smm
| T TR T TR N T TR S T |
scale
DIMENSIONS (mm are the original dimensions)
UNIT m‘:x_ Ay | Ay | Ay | by ¢ | DO | EM| e | Hg L Lp | @ v w y | ZMW] o
0.21 | 1.80 038 | 020 | 64 | 54 7.9 1.03 | 0.9 14 | 8°
mm o120 605 | 165 | %25 | 025 | 009 | 60 | 52 | %85| 76 | 725 | 063 | 07 | %2 | 013 | 01 | g9 | oo
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT337-1 MO-150AB =} @ P
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TSSOP14: plastic thin shrink small outline package; 14 leads; body width 4.4 mm S0T402-1

o . NN e —
e ]
14
104009
| +
! AT ) ?(As)
T T=n ]
O | f MRS

l—— | ——]

UL

DIMENSIONS (mm are the original dimensions)

A 1 2 1

UNIT [ S| A1 | A2 | As | 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 | 1100 505 | 080 | %29 | 019 | 01 | 49 | 43 [ %85| 62 | 10 |os50 | 03 | 02 [ 013 | 01 | 535 | g°

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.
REFERENCES
VERSION PROJECTION | ISSUEDATE

IEC JEDEC EIAJ

SOT402-1 MO-153 =} @ o
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