SN54LVT162374, SN74LVT162374
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS

WITH 3-STATE OUTPUTS
SCBS262C - JULY 1993 — REVISED JULY 1995

® Output Ports Have Equivalent 22-Q Series SN54LVT 162374 ... WD PACKAGE
Reslstors, So No External Resistors Are SN74LVT162374 . . . DAG OR DL PACKAGE
Required (TOP VIEW)

® State-of-the-Art Advanced BICMOS W
Technology (ABT) Design for 3.3-V 1125 E ; :.8, % :SI;K
Operation and Low-Static Power 123 46[] 102
Dissipation GND E4 asf) aND

L4 MembersT:)f the Texas Instruments 1a3(]s 44]1 103
Widebus™ Famlly 1048 43[) 104

® Support Mixed-Mode Signal Operation (5-V veell7 a2fl vee
Input and Output Voltages With 3.3-V Vo) 1Q5 (e a1]1 105

@ Support Unregulated Battery Operation 106 (e 40l 106
Downto 2.7V GND E 10 39 % GND

® Typical Vo p (Output Ground Bounce) Q7 38P1D7
<0.8VatVgg = 3.3V, Ty = 25°C 108 E 12 a7 % 108

® ESD Protection Exceeds 2000 V Per zg; i :2 gg 1 gg;
MIL-STD-883C, Method 3015; Exceeds anoll's 3l anp
200 V Using Machine Model N e 2l
(C=200pF, R=0) 2Q3 2D3

204[]17 32 204

® Latch-Up Performance Exceeds 500 mA Voo Qe 31fvee
Per JEDEC Standard JESD-17 20519 30f) 208

® Bus-Hold Data Inputs Eliminate the Need 206{]20 29l 206
for External Pullup Resistors ahNDl21  28flgND

® Support Live Insertion 2a7ll22  27fl2p7

® Distributed Vgg and GND Pin Configuration 2qsfl2a 28] 2ps
Minimizes High-Speed Switching Noise 20Efj2¢  2sf2cLK

® Flow-Through Architecture Optimizes
PCB Layout

® Package Options Include Plastic 300-mil
Shrink Small-Outline {DL) and Thin Shrink
Small-Outline (DGG) Packages and 380-mil
Fine-Pitch Ceramic Flat (WD) Package
Using 25-mil Center-to-Center Spacings

description

The'LVT162374 are 16-bit edge-triggered D-type flip-flops with 3-state outputs designed for low-voltage (3.3-V)
Vg operation, but with the capability to provide a TTL interface to a 5-V system environment. They are
particularly suitable for implementing buffer registers, /O ports, bidirectional bus drivers, and working registers.

The 'LVT162374 can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition of the clock
(CLK), the Q outputs of the flip-flop take on the logic levels set up at the D inputs.

Widebus Is a trademark of Texas Instruments Incorporated.
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SN54LVT162374, SN74LVT162374
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCBS262C - JULY 1993 — REVISED JULY 1996

description (continued)

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive
the bus lines significantly. The high-impedanca state and the increased drive provide the capability to drive bus
lines without need for interface or pullup components.

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

The outputs, which are designed to source or sink up to 12 mA, include 22-Q series resistors to reduce overshoot
and undershoot.

Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level.

To ensure the high-impedance state during power up or power down, OE should be tied to Ve through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74LVT162374 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG)
packages, which provide twice the 1/O pin count and functionality of standard small-outline packages in the
same printed-circuit-board area.

The SN54LVT 162374 is characterized for operation over the full military temperature range of -55°C to 125°C.
The SN74LVT162374 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
{each flip-flop)

INPUTS OUTPUT
OE CLK

Qo

I r - r

x - 3 o

x X - I|Oo
-
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SN54LVT162374, SN74LVT162374
3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCBS262C — JULY 1993 ~ REVISED JULY 1995

loglc symbolt loglc diagram (positive logic)

1 _ 1
10F ——D1EN 10E C|>
48 48
1CLK T_> ci 16LK ‘
20E —— D 2eN

25 > C1 2
20LK ————p C2 101 47 0 101
a7 - 2
101 1D 17 101
1D2 had 3 a2
v A\ 4
1D3 had —5 1Q3 \___v__/
104 — LIPS
41 8 To Seven Other Channels
1D§ © . 108
108 ——— ——————— 108
a7 12
8 e s ® 25 D
200 ———{20 2V p——— 201 LK <
w2 = L Y w -y
33 18 13
08— 7 2 201 -2 10 zat
2D4 204
30 19
205 2Q5
20 20 v v
2D8 ———————— 206
27 22
2D7 " 2 2a7 —_—
208 ——} |——— 2Q8 To Seven Other Channels
1 This symbol is in accordance with ANSY/IEEE Std 91-1984
and IEC Publication 617-12.
absolute maximum ratings over operating free-alr temperature range (unless otherwise noted)¥
SUPPlY VOIAGE TANGS, VEG + - v v ree v st iieieeiaeaanareartartassareans -0.5Vtod46V
Input voltage range, Vi (888 NOte 1) ...t -05Vto7V
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) .... ~0.5Vto7V
Currentinto any output inthe low state, I .........ov i 30mA
Current into any output in the high state, Ig (seeNote 2) .............c..coiiiiiiiiiiiinin, 30 mA
Input clamp current, Ik (Vi< 0) ..onren i e -50 mA
Output clamp current, Igg (VO <O0) oot e -50 mA
Maximum power dissipation at Tp = 55°C (in stili air) (see Note 3): DGG package ................. 0.85W
DLpackage ........ccoovvenensnns 12W
Storage temperature range, Tgrg -« ... vevverunreniii —-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 negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This current flows only when the output Is In the high state and Vo > VGC.

3. The maximum package power dissipation Is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
Formoreinformation, refertothe Package Thermal Considerations application note in the 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD0028.
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3.3-V ABT 16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS
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recommended operating conditlons (see Note 4)

SN54LVT162374 | SN74LVT 162374 UNIT
MIN  MAX MIN  MAX

Vee Supply voltage 27 38 27 3.6 v
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
\ Input voitage 55 55 \
I0H High-level output current -12 -12 mA
loL Low-level output current 12 12 mA
At/av Input transition rise or fall rate l Outputs snabled 10 10 ns/V
TA Operating free-air temperature -55 125 —40 85 *C

NOTE 4: Unused controi inputs must be held high or low to prevent them from floating.

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

PARAMETER TEST CONDITIONS SNSALVT162974 | SNTALVT162074 UNIT

MIN  MAX MIN  MAX

ViK Voo =27V, Ij =18 mA -1.2 -1.2 v

VOH veo=3V, loH=-12mA 2 2 \i

VoL Ve =3V, log. = 12 mA 0.8 0.8 v
Voo =0orMAXT,  Vv(=55V 10 10

| V| = Vg or GND Control inputs +1 11 uA
vec =36V Yi=Vee Data inputs ! !
Vi=0 -5 -5

lotf Ve =0, ViorVo=0to4.5V 100 HA

lithold) Voo =3V Vi=08V A inputs i z pA

Vi=2V -75 -75

lozZH Vgc=3.6V, Vo=3V 1 1 pA

lozL Vee=38V, Vo=05V -1 -1 MA
Outputs high 0.19 0.1

icc ¥.°?Jcac'6°¥'e~ o o Outputs low 5 5 | ma
Outputs disabled 0.19 0.1

el 02 oz | m

Ci Vi=3Vor0 pF

Co Vo=3Voro pF

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

3
INSTRUMENTS

6-46 POBT OFFICE BOX 855303 ® DALLAS, TEXAS 75285



