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74LVCZ161284A

LOW VOLTAGE HIGH SPEED IEEE1284 TRANSCEIVER
WITH ERROR-FREE POWER-UP

HIGH SPEED: top = 9ns (MAX.) at Ve = 3V

LOW POWER DISSIPATION:

ICCZZOHA (MAX) at VCCZS.GV TA:85°C

m TTL COMPATIBLE INPUTS
V|H:2V (MlN) V|L208(MAX)

m OPERATING VOLTAGE RANGE:

m A PORT HAVE STANDARD 4mA TOTEM
POLE OUTPUT

m B PORT HIGH DRIVE SOURCE/SINK
CAPABILITY OF 14mA

s AUTO POWER-UP FEATURE TO PREVENT
PRINTER ERRORS

m SUPPORT IEEE STD 1284-| (LEVEL 1 TYPE)
AND IEEE STD 1284-1l (LEVEL 2 TYPE) FOR
BIDIRECTIONAL PARALLEL
COMMUNICATIONS BETWEEN PERSONAL
COMPUTER ANT PRINTING PERIPHERALS

m TRANSLATION CAPABILITY ALLOW
OUTPUTS ON CABLE SIDE TO INTZRFACE
WITH 5V SIGNAL

m PULL-UP RESISTOR INTEGRATED ON ALL
OPEN-DRAIN OUTPUT ELIMNATE THE
NEED FOR DISCRETC RESISTOR

m REPLACE THE F'ONCTION OF TWO

74LVC1284 DE "CES

DESCPRIPT:CN

The 74'. 1CZ161284A contains eight high speed
nca averting bidirectional buffers and eleven
cchuol/status non-inverting buffers with open
urain outputs fabricated in silicon gate Cc’MOS
technology. It's intended to provide a standard
signaling method for a bi-direction parallel
peripheral in an Extended Capabilities Port Mode
(ECP). The HD (Active HIGH) input pin enables
the Cable port to switch from Open Drain to a high
drive totem pole output, capable of sourcing 14mA
on all thirteen buffer and 84mA on PERI LOGIC
OUTPUT buffer. The DIR input determines the
direction of data flow on the bidirectional buffers.
DIR (Active HIGH) enables data flow from A port
to B port. DIR (Active LOW) enables data flow
from B port to A port. The Y output (Y9-Y13) stay
in the high state after power-on until an associated
input A9-A13) goes high. When an associated
input goes high, all Y outputs are active, and non
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74LVCZ161284A

inverting signals of the associated inputs are power-on.

driven through Y outputs. This special feature It is available in the commercial temperature
prevents printer system errors caused by range.

deasserting the BUSY signal in the cable at

LOGIC DIAGRAM

Vee cabLe ©

See Note A

DIR o
— 4| [ See Nofe A
HD o
— - See Note B

D H:' |
A1—A8 o . % . |~ -———°B1-88
1
A9—A13 | _ >\ l 0 Y9-Y13
PLI ~—— — o PLO
A14-A17 o A <} 0 C14-C17
HLO o AN\ <II o HLI

CS14400

NOTE A: The PMCS trai sistors prevent backdriving current from the signal pins to Vcc/capLe When VecycagLe iS open or at GND. The
PMQS ransistor is turned off when the associated driver is in the low state

NOTE B: Thc FMUG transistor prevents backdriving current from the signal pins to VCC,CABLE when VeejcagLE iS open or at GND.

NOTE C: £ -uv? Input detection circuit forces Y9-Y13 to the low state after power-on until one of the A9-A13 goes high. See below.

ACTvc INPUT DETECTION CIRCUIT

D O" >o— OUT
A9

A1O

ATl i

o Timer C R
Al3

Power—0On
Reset

CS14390

g
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74LVCZ161284A

PIN DESCRIPTION

PIN N° SYMBOL NAME AND FUNCTION
1 HD High Drive Enable Input
2,3,4,5,6 A9 to A13 Side A Input
8,9, 11, 12, 13, 14, 16, 17 Alto A8 Side A Input or Output
19 PLI Peripheral Logic Input
20, 21, 22, 23 Al4 to A17 Side A Output
24 HLO Host Logic Output
25 HLI Host Logic Input
29, 28, 27, 26 C14 to C17 Side Cable Output
30 PLO Peripheral Logic Output
41, 40, 38, 37, 36, 35, 33, 32 B1 to B8 Side Cable Input or Output , \
47, 46, 45, 44, 43 Y9 to Y13 Side Cable Output .
48 DIR Direction Control Input \
10, 15, 34, 39 GND Ground (0V) A\
7,18 Vee Positive Supply Voltarc
31, 42 Vce/cABLE Cable Power Supply
TRUTH TABLE
INPUT
OUTPUT OUTPUT
DIR HD J
Y9-Y13 and PLO Open
L L B1-B8 Data to A1-A8 Drain
= A9-A13 Data to Y9-Y13
L Y C14-C17 Data to Al4-A17 | Y9 Y13 a';ir; LO Totem
H L B1-B8 Y9-Y13 and PLO
A1-A8 Data to B1-B8 Open Drain
N A9-A13 Data to Y9-Y13
H H C14-C17 Data to A14-A17 | B1-B8Y9-Y13and PLO
| Totem Pole

4
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74LVCZ161284A

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -0.5to +4.6 \%
Veccaple | Cable Supply Voltage (must be > Vc) -0.5t0 +7.0 \
Via DC Input Voltage A1-A13, PLy, DIR, HDy -0.5t0 +Vec + 0.5 Y
Vis DC Input Voltage B1-B8, C14-C17, HLy -0.5to +5.5 \%
Vigp DC Input Voltage B1-B8, C14-C17, HLy (40ns transient) -2t0+7 Y,
Voa | DC Output Voltage A1-A8, A14-A17, HLy -0.5t0 +Vee + 0.5 Y
Vog DC Output Voltage B1-B8, Y9-Y13, PLy -0.5to +5.5 \%
Vorp DC Output Voltage B1-B8, Y9-Y13, PL,y (40ns transient) -2t0+7 \
ik DC Input Diode Current DIR, HD A9-A13, PL,y C14-C17 -20 | Cr _nA
lok DC Output Diode Current A1-A8, A14-Al7, HL |y +50 mA
B1-B8, YO9-Y13, PLy 50
o DC Output Current AL-A8, HLyy t28 mA
B1-B8, Y9-Y13 250
PLo = LOW Y
PLg = HIGH vV, 50
Icc or Ignp | DC Ve or Ground Current per Supply Pin ) +200 mA
Tstg Storage Temperature -65 to +150 °C
T Lead Temperature (10 sec) 300 °C

Absolute Maximum Rating are those value beyond which damage fo the device may occur. Functional operation under these condition is not

implied

RECOMMENDED OPERATING COND'TIONS

Symbol Pcraineter Value Unit
Vee Supply Voltage M 3.0t0 3.6 \%
Vcceable | Cable Supply /olage 3.0t05.5 v
\ Input Volta Je_ ) 0to Ve \%
Vo Opzi. Drain Output Voltage 0to 5.5 \%
Top J:)Twe;lting Temperature 20 to 85 °C
4/12 K7_1




74LVCZ161284A

DC SPECIFICATIONS

Test Condition Value
Symbol Parameter Vee | Veceable -40 to 85 °C Unit
V) V) Min. | Max.
Vi High Level An, Bn, PLy, DIR, HD 2
Input Voltage cn 23 v
HL 3{60 3{60 2.6
VL Low Level An, Bn, PL\, DIR, HD 3.6 55 0.8
Input Voltage |5, ' ' 08 v
HLy 16 |
Von | High Level An, HL 3.0 3.0 lo=-50pA 2.8 :
Output Voltage 3.0 3.0 lo=-4mA 24 |
Bn, Yn 3.0 3.0 lo=-14mA 20 \Y
Bn, Yn 3.0 4.5 lo=-14mA | 2.23
PL 3.15 3.15 lo=-50CLr 3.1
VoL |Low Level An, HL 3.0 3.0 1o=50\ 0.2
Output Voltage 30 3.0 I, =/-mA 0.4
Bn, Yn 3.0 3.0 lo=14mA 0.8
P v
Bn, Yn 3.0 4.5 lo=14mA 0.77
PL 3.0 3.0 lo=84mA 0.95
PL 3.0 45 lo=84mA 0.90
I Input Current |Cn 3.6 3.6 V) =Vce 50 UHA
3.6 3.6 V|=GND (Pull-up res) -3.5 mA
All input exceprBarC | 3.6 5.0 V| =V or GND +1 UA
| Quiescent Supply Cur.ent \* V,=Vcc lo=0 0.8
ce 3.6 5.0 e o mA
V,=GND (12xPull-up) 45
IOZ ngh ]_BII 3.6 5.0 Vo = VCC 20 HA
mpedagcs 36 | 36 |Vo=GND (Pull-up res) 35 | mA
l.carays Al-A8 3.6 5.0 Vg = Ve or GND +20 A
Cursent Open Drain Y Output | 3.6 3.6 |Vo=GND (Pull-up res) -35 | mA
19;: [Power Off B, Y output (to GND) 0 5.0 ViorVg=0to 7V 100 UA
Leakage
Currengt B, Y output (to Vo) 0 5.0 ViorVo=0to 7V 10 A
Vhys  |Input An, Bn, PLj\, DIR,HD | 3.3 5.0 0.4
Hysteresis oy 3.3 5.0 038 v
HLy 3.3 5.0 0.2
Zo |Output B1-BS, Y9-Y13 33 | 50 Vg = Vou 30 | 55 | @
Impedance
Rp Pull-up B1-B8, Y9-Y13, -
Resistance c14.017 33 5.0 Vg = Vou 1150 | 1650 Q
1S7] 5/12




74LVCZ

161284A

AC ELECTRICAL CHARACTERISTICS

Test Condition Value
Symbol Parameter Vee | Veceable -40 to 85 °C Unit
V) V) Min. | Max.
tpry | Propagation A1-A8 to B1-BS, - -
to, |Delay Time  |A9-Al3to YO-Y13 R =500 €, =50pF | 1 75 | ns
B1-B8 to AL-A8, 3.0 3.0 - -
14017 10 ALAALT o o R.=500Q C, =50pF 1 9.0 ns
PL,y 10 PLoyr 3.6 55 TR =800QC_=50pF | 1 | 7.0 | ns
HL|N to HLOUT RL=SOOQ CL:50pF 1 11.0 ns
tpzy |Enable Delay |DIR to A 3.0 3.0 R =500Q C, =50pF 1 12 ns
t Time to to W) B
PZL HD to Bn, Y9-Y13 36 55 R, =500Q C,=50pF 1 8.5 ns
tp.z |Disable Delay |DIR to A 3.0 3.0 R =500Q C =50pF 1 -'_8.5 ns
tpz | TIMe DIR to A to to R=500Q C(=50pF | 1 | 85 | ns
HD to Bn, Y9-Y13 3.6 5.5 R, =500Q C, =5Cp}" 1 8.5 ns
t. |Rise and Fall Time 3.0 3.0
B1-B8, Y9-Y13 Open Drain to to R =50%s" C =50pF 1 120 ns
3.6 55 Wa\
:OS,_H Output To Output Skew Time (notel, 2) 3;60 3;;)0 ‘ RpuLL.up=500Q . ) .
OSHL =
36 | &5 | CL=50pF

1) Skew is defined as the absolute value of the difference betwe en tt 2 actual propagation delay for any two outputs of the same device

switching in the same direction, either HIGH or LOW (tgg y = | teLp...

2) Paramete

r guaranteed by design

CAPACITANCE CHARACTERISTICE

LHnl tosHL = | tprLm - teHLAl

Test Condition Value
Symbol Parsunacer Vee VeC/CABLE Tp=25°C Unit
V) V) Min. Typ. Max.
Cin ool Input Capacitance
 (+'D, DIR, A9-A13, C14-C17, Open Open 4 pF
C|: ~|1o Pin Capacitance 3.3 5.0 6 pF
6/12 1S7]




74LVCZ161284A

TEST CIRCUIT
St ,O—Vs
Vee R O— OPEN
O—GND
T S2 ,O—Vs
RL O—— OPEN
PULSE N\ /N O— GND
GENERATOR I D.U.T. )
S3 ,O—Vs
Rt Cr O— OPEN
_I O—GND
- 314370
TEST | s1 s2 s3
tpy (A1-A8 to B1-B8, A9-A13 to Y9-Y13, PLH,y to PLH) (see waveform 2) Open Vee Vee
- - - - -B8, Y-\ 1o,
tp 4 (A1-A8 to B1-B8, A9-Al13 to Y9-Y13, PLH,\ to PLH, HD to B1-BS, 5, PLH) Open GND GND
(see waveform 2) (Y
tpyL, tpLy (B1-B8 to A1-A8, C14-C17 to A14-Al17, HLH y to HI Y, {se waveform 3) Open GND GND
t, t (A1-A8 to B1-B8, A9-A13 to Y9-Y13) (see waveforn 2) Open Vee GND
tp, 7 (DIR to A1-AB) (see waveform 5) \/ 6V GND GND
tpz (DIR to A1-A8) (see waveform 5) Open GND GND
tpzL (DIR to A1-A8) (see waveform 4) 1.4v GND GND
tpzn (DIR to A1-A8) (see waveform 4) 4.4V GND GND
tp, 7 (DIR to B1-B8) (see wavefsim &) 6V GND GND
tpz (DIR to B1-B8) (see ‘wave‘oim 5) Open GND GND
C_ =50 pF or equivalen. fin-luc2s jig and probe capacitance)
R, = R1=500Q or equiva.»nt
Rt = Zoyt of pu'se oznerator (typically 50€2)
WAVEROD2M 1: ERROR-FREE CIRCUIT TIMING CHART (f=1MHz; 50% duty cycle)
— -
(
Vee and VeceasLe
Data IN /
/ 50%Vcc
— Initial Activation Time
Data OUT
SO%VCCCABLE
CS14430
IS7; 7/12




74LVCZ161284A

WAVEFORM 2: PROPAGATION DELAY INPUT An TO OUTPUT (f=1MHz; 50% duty cycle)

2.7V
Data I[N
1.4V
GND
TpLH — TphL
v
2V O
Data OUT
. Vo —1.4V
. \O.8V
It N
t P
CSi- 462

WAVEFORM 3: PROPAGATION DELAY INPUT Bn TO OUTPUT (1=1MHz; 50% duty cycle)

W 2.7V
Data IN \
1.4V 1.4V
GND
«— tpuL

Data CUT

( CS14440
L

VMO = SO%VCC

4
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74LVCZ161284A

WAVEFORM 4: DATA TO OUTPUT ENABLE AND DISABLE TIME (f=1MHz; 50% duty cycle)

2.7V
Data IN 1.4V 1.4V

GND

tpenaBLE < PDISABLE

Von

\/OH _U.\:\/
Data OUT

CS14450

WAVEFORM 5: DIR TO OUTPUT ENARLE AND DISABLE TIME (f=1MHz; 50% duty cycle)

/ \ 2.7V
DIR |4V \1.4V
GND

.l.
FpzH - -« FHZ

VOH

' / —————— Vg4 —0.3V
OUTPUT 5 5y

/ GND

tpLz

i

tpz — %
2.7V

VoL +0.3V
oL

OUTPUT \O-‘W

Cs14420

4
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74LVCZ161284A

TSSOP48 MECHANICAL DATA

mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 1.2 0.047
Al 0.05 0.15 0.002 0.006
A2 0.9 0.035
b 0.17 0.27 0.0067 u.0l1
c 0.09 0.20 0.0035 %} 0.0079
D 12.4 12.6 0.488 0.496
E 8.1 BSC ‘ 0.318BSC
E1l 6.0 6.2 0252 0.244
e 0.5 BSC ’ 0.0197 BSC
K 0° 8° 0° 8°
L 0.45 0.75 0.018 0.030
D\ ,/ |
< ﬂk %J 1 A8
[ K L
ml ol Jel o tebeE |
1
D
OOO000000m
E1l
PIN 1 IDENTIFICATION
1
7065588D
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74LVCZ161284A

Tape & Reel TSSOP48 MECHANICAL DATA

Ko

L]

]

1]

P

—t

Note: Drawing not in scale

mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 330 12.992
C 12.8 13.2 0.504 0.519
D 20.2 0.795
N 60 2.362
T 30.4 1.197
_|__
Ao 8.7 8.9 0.343 0.350
Bo 13.1 13.3 0.516 0.524
Ko 15 1.7 0.059 + 0.067
Po 3.9 4.1 N 135 0.161
P 11.9 12.1 0.468 0.476
| o
N
C Y
Y
A ‘
| i |
A
‘ U
T
Po
Bo B B

4
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74LVCZ161284A

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences
of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is granted
by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are subject
to change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectronics products are not
authorized for use as critical components in life support devices or systems without express written approval of STMicroelectronics.

The ST logo is a registered trademark of STMicroelectronics

All other names are the property of their respective owners
© 2005 STMicroelectronics - All Rights Reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America
www.st.com
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