SN54AHC16373, SN74AHC16373
16-BIT TRANSPARENT D-TYPE LATCHES

WITH 3-STATE OUTPUTS
SCLS329 - MARCH 1996
® Members of the Texas Instruments SN54AHC16373. .. WD PACKAGE
Widebus™ Family SN74AHC16373. .. DGG OR DL PACKAGE
(TOP VIEW)
® Operating Range 2-V to 5.5-V Vo
® EPIC™ (Enhanced-Performance Implanted el Y sl e
CMOS) Process w1llz a7l 101
® Distributed Vcc and GND Pin Configuration 12f]s  asf 102
Minimizes High-Speed Switching Nolse GNDIJ4  ssPanD
® Flow-Through Architecture Optimizes PCB 103lfs 4]l 13
Layout 1Q4lls 43l 1D4a
® Package Options Include Plastic 300-mil Vee E 7 42 % Vee
Shrink Small-Outline (DL) and Thin Shrink 1Q5 i 8 4 i 105
Small-Outline (DGG) Packages and 380-ml| 1Q6 i 8 40 i 106
Fine-Pitch Ceramic Flat (WD) Package GND i 10 3 | GND
Using 25-mlil Center-to-Center Spacings 1Q7 4 38p 107
1Q8 Y12 a7[] 108
description 21 [J13  ssfl 201
22]1a  asfl202
The 'AHC16373 are 16-bit transparent D-type eND s asllgND
latches with 3-state outputs designed specifically 2a3(ls a3l] 203 ;
for driving highly capacitive or relatively 20417 32]l204
low-impedance loads. They are particularly Veells  31flvee E
suitable for implementing buffer registers, /0 205[]vo  30[} 205 >
porys. bidirectional bus drivers, and working 206 [l 20 20[) 206 7]
registers. GNofl2r 28l aND o
These devices can be used as two 8-bit latches or 2q7(22  27f) 207 o
one 16-bit latch. When the latch-enable (LE) input 208(l2s 25l 208 -
is high, the Q outputs follow the data (D) inputs. 20E(J2e  2sfl2LE [$)
When LE is taken low, the Q outputs are latched o |
at the levels set up at the D inputs. 0
A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high o
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive
the bus lings significantly. The high-impedance state and the increased drive provide the capability to drivebus .

lines without need for interface or pullup components.

OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while
the outputs are in the high-impedance state.

The SN74AHC 16373 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) packages,
which provide twice the /O pin count and functionality of standard small-outline packages in the same
printed-circuit-board area.

The SN54AHC 16373 is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74AHC16373 is characterized for operation from ~40°C to 85°C.

EPIC and Widebus are trademarks of Texas Instruments Incoﬁrated.
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SN54AHC16373, SN74AHC16373

16-BIT TRANSPARENT D-TYPE LATCHES

SCLS329 - MARCH 1996
___________________
FUNCTION TABLE
(each latch)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qp
H X X z
logic symbolt
1
10E ———DM1EN
48
1LE c3
__ 24
20 ——DM2eN
25
2LE c4 IJ
47 1 2
101 ap 1V 1Q1
46 3
1D2 102
44 5
1D3 1Q3
43 ]
104 1Q4
41 8
105 1Q5
40 9
1D6 1Q6
38 1
107 1Q7
37 12
108 1Q8
36 13
2D1 4D 2v 201
35 14
2D2 202
33 16
203 2Q3
32 17
204 204
30 19
205 205
29 20
206 206
27 22
207 207
26 23
208 208

t This symbol is in accordance with ANSIIEEE Std 91-1984 and IEG Publication 617-12,
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SN54AHC16373, SN74AHC16373
16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCLS329 - MARCH 1906

logic diagram (positive logic)

>

1LE LD—

20F &CI“ >—

2Q1

26
) 2LE —D— )
ci ﬂ 2 Ct ﬂ 13
101
o A 1D |V a 2py 38 1D L~
v A 4 v \ 4
— ——

To Seven Other Channels

To Seven Other Channels

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)?t

Supply VOIRAGE FANGE, VoG -+t vt vt v iet ettt et e e et e et et et ~-05Vto7V
Input voltage range, V| (SEE NOtE 1) ... .ot e e e e e -05Vto7V
Output voltage range, Vo (seeNote 1) ...t ., -0.5VtoVeg+05V
Input clamp current, i (V<O Or V> VoE) oo e e e -20 mA
Output clamp current, lok (VO <0 0T Vo> VEE) v vveri et eaaie e +20 mA
Continuous output current, Ig (Vo =010 VEg) o ver i e e 25 mA
Continuous current through each Vg orGND ...t +75 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DGG package ................ 0.85W

DLpackage ................... 1.2W

Storage temperature range, Tgtq

-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” 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.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
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SN54AHC16373, SN74AHC16373
16-BIT TRANSPARENT D-TYPE LATCHES

WITH 3

-STATE OUTPUTS

SCLS329 - MARCH 1998

recommended operating conditions (see Note 3)

SN54AHC18373 | SN74AHC18373 UNIT
MIN  MAX MIN  MAX
vee Supply voltage 2 55 2 55 \
Voo =2V 1.5 1.5
Vi High-level input voltage Veg=3V 2.1 2.1 v
Vg =55V 3.85 3.85
Voe=2V 0.5 0.5
ViU Low-level input voltage Voo =3V 08 0.9 \Y
Vgoc=55V 1.65 1.65
V) Input voltage 0 56 0 55 \
Vo Output voltage o] vVee 0 Vee v
Voo =2V -50 -50 pA
IOH High-level output current Ve =33+03V -4 -4 mA
Voc=5105V -8 -8
Vecg=2V 50 50 pA
loL Low-level output current Vocgc=33+03V 4 4 mA
Vcg=5105V 8 8
o Vcc=33103V 100 100
At/Av  [nput transition rise or fall rate ns/V
Vee=5105V 20 20
TA Operating free-air temperature -55 125 —40 85 °C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
Ta =25°C SNS4AHC16373 | SNT4AHC18373
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX MIN  MAX MIN  MAX
2V 1.9 1.9 1.9
IOH = —50 pA 3V 29 2.9 29
VOH 45V | 44 44 4.4 v
IoH = —4 mA 3V | 258 2.48 2.48
IoH = -8 mA 45V | 3.94 38 3.8
2V 0.1 0.1 0.1
IoL = 50 pA 3V 0.1 0.1 0.1
VoL 45V 0.1 0.1 0.1 v
loL = 4 mA 3V 0.36 0.5 0.44
loL = 8mA 45V 0.36 0.5 0.44
I V| = Vo or GND 55V 10.1 11 11 pA
loz Vo=Vgoc orGND, V| =Vj_orV|H 55V 10.25 2.5 2.5 pA
icc V|=VogorGND, Io=0 55V 4 40 40| pa
G V| = Vg or GND 5V 4 10 10 pF
GCo Vo = Vgg or GND 5V 6 pF

t The parameter 10z includes the input leakage current.
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SN54AHC16373, SN74AHC16373

16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCLS329 - MARCH 1996

timing requirements over recommended operating free-air temperature range, Vo = 3.3V £ 0.3 V
(unless otherwise noted) (see Figure 1)

Ta =25°C SN54AHC16373 | SN74AHC16373 UNIT
MIN  MAX MIN MAX MIN MAX
ty Pulse duration, LE high 5 5 ns
tsu  Setup time, data before LEL 4 4 ns
th Hold time, data after LEL 1 1 ns

timing re%t‘x
t

irements over recommended operating free-air temperature range, Voc =5V 0.5V

(unless otherwise noted) (see Figure 1)
TA=25°C | SN54AHC16373 | SN74AHC16373 UNIT
MIN  MAX MIN  MAX MIN  MAX
ty  Pulse duration, LE high 5 5 5 ns
tsy  Setup time, data before LEL 4 4 4 ns
th Hold time, data after LEL 1 1 1 ns
switching characteristics over recommended operating free-air temperature range,
Vee = 3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C SNS4AHC16373 | SN74AHC16373
PARAMETER UNIT
(INPUT) (OUTPUT) |CAPACITANCE | MIN TYP MAX MIN  MAX MIN  MAX
tPLH" 73 114 1 135 1 13.5
PLH D Q CL=15pF ns
tpHL" 7.3 11.4 1 13.5 1 13.5
tPLH" 7 1 1 13 1 13
PLH LE Q CL - 15 pF ns
tPHL" 7 1 1 13 1 13
tpzH" ___ 73 114 1 135 1 13.5
CL=15pF
tpzL* Ot @ L P 7.3 1.4 1 13.5 1 135 ns
tpHZ" 7 10 1 12 1 12
PHZ OF Q CL=15pF ns
tprz* 7 10 1 12 1 12
t 98 149 1 17 1 17
PLH D Q CL=50pF ns
tPHL 9.8 149 1 17 1 17
[ 95 145 1 165 1 16.5
PLH LE Q CL =50 pF ns
tpHL 95 145 1 165 1 165
tpzZH —_— 9.8 14.9 1 17 1 17
Q C| = 50 pF ns
tpzL OF L P 9.8 149 1 17 1 17
1 e 95 132 1 15 1 15
PHZ OF Q CL = 50 pF ns
tpiz 95 132 1 15 1 15
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
INSTRUMENTS
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SN54AHC16373, SN74AHC16373
16-BIT TRANSPARENT D-TYPE LATCHES

WITH 3-STATE OUTPUTS
SCLS329 - MARCH 1896
swltchins characteristics over recommended operating free-air temperature range,
Vee =5V 1 0.5 V (unless otherwise noted) (see Figure 1)
FROM TO LOAD Ta =25°C SN54AHC16373 | SN74AHC 16373
PARAMETER UNIT
METER | gNPuT) | (OUTPUT) |CAPACITANCE [ MIN TYP MAX| MIN MAX| MIN _ MAX
t ¥ 5 7.2 1 8.5 1 8.5
PLH D Q CL=15pF ns
tPHL 5 7.2 1 8.5 1 8.5
[{ ‘ 4.9 72 1 8.5 1 8.5
PLH LE Q CL=15pF ns
tPHL" 4.9 72 1 8.5 1 8.5
* 5 8.1 1 95 1 .
tPZH OE Q CL=15pF 5 95 ns
tpzL" 5.5 8.1 1 9.5 1 9.5
1 * 5 7.2 1 8.5 1 85
PHZ OF Q CL=15pF ns
tpLz* 5 72 1 8.5 1 85
4 6.5 9.2 1 10.5 1 10.5
PLH o Q CL =50 pF ns
tPHL 65 92 1105 1 105
1 6.4 9.2 1 10.5 1 10.5
PLH LE Q CL =50 pF ns
tPHL 64 92 1 105 1105
1 7 101 1 11.5 1 1.5
PZH 6E Q CL = 50 DF ns
tpzL 7 1041 1 15 1 115
¢ 6.5 9.2 1 10.5 1 10.5
PHZ OE Q CL =50pF ns
tpLz 65 92 1105 1106
* On products compliant to MIL-PRF-38535, this parameter is ensured but not production tested.
output-skew characteristics, C|_ = 50 pF (see Note 4)
SN74AHC16373
PARAMETER Vee TA =25°C UNIT
MIN  MAX
MIN  MAX
¢ Outout sk 33Vt03V 1.5 1.5 n
sk(o)  Output skew 5V£05V 1 0
NOTE 4: Characteristics are determined during product characterization and ensured by design.
noise characteristics, Voo = 5 V, C = 50 pF, Ta = 25°C (see Note 5)
SN74AHC16373
PARAMETER UNIT
MIN  TYP MAX
VoL(p) Quist output, maximum dynamic VoL 0.8 v
VoLgvy  Quiet output, minimum dynamic Vo 0.8 \
VoH(v) Quiet output, minimum dynamic Vo 4.1 v
ViHD)  High-level dynamic input voltage 3.5 "
VIL(D) Low-level dynamic input voltage 1.5 v
NOTE 5. Characteristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgg =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance No load, f=1MHz 18 pF
INSTRUMENTS
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SN54AHC16373, SN74AHC16373
16-BIT TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCLS329 - MARCH 1996

PARAMETER MEASUREMENT INFORMATION

o Vee TEST S1
1kQ 51/" O Open tPLH/PHL Open
From Output ° AAA o tpLZ/tPZL Vee
Under Test l GND tPHZ/tPZH GND
CL
{see Note A) I
LOAD CIRCUIT
——— V¢e
Timing Input % 50% Vee -\
— tw — ! ov
| | a1
| | Vce tgu _:‘_’1 ! Voo
Input XSO% Vee Xf% Vee Data Input 50% Voo 50% Ve
ov oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATION SETUP AND HOLD TIMES
_____ Ve Output Vee
Control
Input | 50% Voo | 50% Voo ov (iow-level %l 50% Vce f 50% Voo oy
engblingg . I~ — T T 7T
— 1
tPLH | | tPHL PzL —¥ :‘_ l
D i } tprz ¥ }'—
Inp | | ——— VoH Output | I I = Voo
n-o t:;::: I 50% Voo §0% Voo Wg\;e;::’n; ; i 50% Vgg VoL +03V
' vV, \—'—1{ —=_y
| ‘ . oL (see Note B) % R oL
tPHL —1—] ¢ ten PZH
| : VoH Output ™ r_ - ——— Vou
°""°'g:t;3 X 50% Vee qu 50% Vg w;::f::g;g A 50% Ve X Von-03v
——= Vo (see Nots B) ~ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Gy includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput puises are supplied by generators having the following characteristics: PRR <1 MHz, Zy = 50 Q, t, = 3 11s, ty = 3 ns.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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