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TYPES SN54ALS874, SN54ALSB76, SN54AS874, SN54ASB76
SN73ALSB74, SN74ALS876, SN74AS874, SN74AS876
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS

D2661, APRIL 1982—REVISED DECEMBER 1983

3-State Buffer-Type Outputs Drive Bus-Lines Directly
Bus-Structured Pinout
Choice of True or Inverting Logic

'ALS874, 'ASB74 True Outputs
‘ALS876, ‘ASB76 Inverting Outputs

Asynchronous Clear

Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs

Dependable Texas Instruments Quality and Reliability

description

These dual four-bit registers feature three-state outputs designed
specifically for bus driving. This makes these devices particularly
suitable for implementing buffer registers, /O ports, bidirectional
bus drivers, and working registers.

The edge-triggered fip-flops enter data on the low-to-high transi-
tion of the clock. The ‘ALS874 and 'AS874 have CLR inputs and
noninverting Q outputs; the ‘ALS876 and 'ASB76 have PRE
inputs and inverting Q outputs. In each case, taking this input
low causes the four Q or Q outputs to go low independently of
the clock.

The SN54ALS874, SN54AS874, SN54ALS876 and
SN54ASB76 are characterized for operation over the full military
temperature range of —55°C to 125°C. The SN74ALS874,
SN74AS5874, SN74ALS876, and SN74AS876 are character-
ized for operation from 0°C to 70°C.

SNG4ALS874, SN54AS874 . . . JT PACKAGE
SN74ALS874, SN74A5874 . . . NT PACKAGE
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SN54ALS876, SN54AS876 . . . JT PACKAGE
SN74ALS876, SN74AS5876 . . . NT PACKAGE
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NC — No internal connection

ALS AND AS CIRCUITS H
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TYPES SNG4ALS874, SN54ALS876, SN54AS874, SN54ASST6
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS

FUNCTION TABLES

'ALS874, 'AS874 (EACH FLIP-FLOP}

NPUTS OUTPUT
OC CLACLK D | a
L L X X L
L H t H H
L oH Ot L L
L H L X Qo
H X X X z

logic symbols

‘ALS874, ‘AS874

'‘ALS876, "AS876 (EACH FLIP-FLOP)

INPUTS OUTPUT
OC PRE CLK D a
L L X x L
L H t H L
L H t L H
L H L X Qp
H X X X z

‘ALS876, '‘AS876

AN oy | e 2 ey
1CLK% b e 1cLK -‘ﬁ:’—;.m
1CLR——DxA .J 1PRE — B4 s
@ (22) 3 'J (22)
101 i D Y L] M =i D> v a1
(4) (21) (4} (21) .~
102 oy 192 102 = oy 102
1038 103 103 —— 133
10418 sl o 104 18 09 =
PEoILIE N 20C :::_;h r
200K {14) b c1 2CLK Py C§
20K “3’-51 R 2pRE 13 e
w2 R 18 a1 w i ___heT v e
202 .(a) 07 500 202 ::: ST
2 20312 :::’ 203 203 o — ‘%:z 2063
204110 ) 204 204 P~ 234
> logic diagrams (positive logic)
- 'ALS874, 'AS874 (EACH QUAD FLIP-FLOP) 'ALS876, ‘AS876 (EACH QUAD FLIP-FLOP)
(/7]
p = > * —>-
£ CLK ——Do— CcLK ——Do-
U Pre— P——
» CIR —Do— PRE _‘D"— .
(7 R — an ¥
Cc1 Cc1 [
P -
— D1 1D D1 1D ] — 1
g |
cC R t——&— Q2 ds )
= ¢ c1 )
w D2 1D D2 —0_| &2
R b—&— Q3 ds 1
C1 C1 3
D3 —L10 03 1D | L— &3
et Q4 —T s
c1 c1
D4 1D D4 1D a4
Pin numbers shown are for JT and NT packages.
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TYPES SN54ALS874, SN54ALSB76
SN74ALS874, SN74ALS876
DUAL 4-BIT D-TYPE EDGE-TRIGGERD FLIP-FLOPS

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

SUPDIY VOIAEE, VT -+« + v o o v e e et et e e e e 7V
INPUEVOIAGE « « « « + oo ce e oot et e e 7V
Voltage applied to a disabled 3-state QUIPUL . . . .. ... 5.5V
Operating free-air temperature range: SN54ALS874, SNB4ALS876 .. ....... ... ... .. -55°Cto125°C
SN74ALS874,SN74ALS876 ... ... ... . ... 0°Cto70°C
StOrage tempPErature FTANGE . . . . . v« o v cc v e e —65°Cto 150°C
recommended operating conditions
SN54ALS874 SN74ALS874
SN54ALSB76 SN74ALS876 UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voitage 4.5 5 5.5 4.5 5 5.8 \%
VIH High-level input voltage 2 2 \Y
ViL Low-level input valtage 0.8 0.8 \
1oH High-level output current -1 -2.6 mA
loL Low-level output current 12 24 | mA
felock  Clock frequency 0 25 0 30 | MHz
PRE or CLR low 10 10
tw Pulse duration CLK high 20 | 16.5 ns
CLK low 20 16.5
Setup time Data 15 15
tsu before CLKt PRE or CLR inactive 10 10 ne
th Hold time, data after CLK 1 4 0 ns
Ta Operating free-air temperature ~-58 125 o] 70 °C
. o . . . o
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted) b=
SN54ALS874 SN74ALS874 D
PARAMETER TEST CONDITIONS SN54ALS876 SN74ALS876 UNIT U
MIN_ TYPT MAX | MIN TYPT MAX o
VK Ve = 45V, | = —18 mA -1.5 -1.5 v Q
Vee = 45Vt 565V, lgy = ~0.4mA Vee-2? vee -2 7))
VOH Vee = 45V, IoH = -1 mA 2.4 3.3 v <
Vce = 45V, TOH = — 2.6 mA 24 3.2
VoL Voo = 45V, ToL = 12 mA 025 04 025 04| (]
Voc = 45V, oL = 24 mA 035 05 P
TozH Vee = 55V, Vo =27V 20 20| wA <
lozL Vce = 5.5 V. Vo = 0.4V -20 —20 | wA 17,
1 Voc = 55V, Vi=7V 0.1 0.1 ] mA -
T Vee =65V, W EA 70 70| AA g
m Ve = 6.5 V, Vi = 04V ~0.2 0.2 | mA
ip¥ vee = 5.5V, Vg = 2.25V -15 -70 | -15 -70 | mA
Qutputs high 14 21 14 21
Icc Vee = 5.5V Qutputs low 18 29 18 29 | mA
Qutputs disabled 20 31 20 31
TAll typical values are at Voe = 5V, Tg = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, log.
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TYPES SN54ALSB74, SN54ALS876

SN74ALS874, SN74ALS876

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS

‘ALS874 switching characteristics (see Note 1)

2-628

Veec = 45Vto55Y,
Cp = 50 pF,
R1 = 600 Q,
FROM TO
PARAMETER R2 = Q,
(INPUT) {OUTPUT) 500 unIT
Ta = MIN to MAX
SN54ALS874 SN74ALS874
MIN MAX MIN MAX
fmax 25 30 MHz
t
PLH CcLK Any Q 4 LA 4 Lo R
TPHL 4 15 4 14
tPHL CLR Any Q 6 22 6 19 [ ns
t — 4 4
PzH oc Any Q 21 18 ns
tpzL 4 21 4 18
tPHZ — 2 10 2 8
oC Any Q
IT— i 3 15 3 13| "™
‘ALS876 switching characteristics (see Note 1)
Vec = 45Vte55V,
CL = 50 pF,
R1 = 0 Q,
PARAMETER FROM TO R2 = :gO Q UNIT
INPUT: OUTPUT i '
( ! ¢ ! Ta = MIN to MAX
SN54ALS876 SN74ALS876
MIN MAX MIN MAX
frmax 25 30 MHz
1 ~ 1
PLH CLK Any G 4 5 4 Ldl R
tPHL 4 15 4 14
tPHL PRE Any Q 6 22 6 19| ns
t a— = 4 21 1
PZH oc Any @ 4 8 ns
tpzL 4 21 4 18
1 — - 2 10 2
PHZ oc Any @ 8l e
tpLZ 3 15 3 13
NOTE 1: For load circuit and voltage waveforms, see page 1-12,
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TYPES SN54AS874, SN54AS876, SN74AS874, SN74AS876
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, VCC

Input voltage

Operating free-air temperature range: SN54AS5874, SN64AS876
SN74AS874,5N74AS8876 . . ... ... ... ... ... ...

Storage temperature range

recommended operating conditions

SN54AS874 SN74AS874
SN54AS876 SN74AS876 UNIT
MIN NOM MAX [ MIN NOM MAX
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -12 -15 mA
loL Low-level output current 32 48 | mA
fclock  Clock frequency 0 100 o] 125 | MHz
PRE or CLR low 3 2
tw Pulse duration CLK high 4 3 ns
CLK low 5 4
+ Setup time Data _ 2.5 2 ns
sy before CLK * PRE or CLR inactive 5 4
th Hold time, data after CLKt 1 1 ns
Ta Operating free-air temperature - 55 125 (0] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) (2]
SN54AS874 SN74AS874 t
PARAMETER TEST CONDITIONS SN54AS876 SN74AS876 UNIT =
MIN TYP' MAX | MIN TYPT MAX Q
ViK Vee = 4.5V, I = —18 mA -1.2 -1.2| v e«
VoC = 45Vtob65V, IgH = —2mA Vee-2 Ve -2 o
VoH Vee =45V, log =.—12mA 2.4 3.2 Vv (/5]
Voo = 45V, lon = ~15 mA 24 33 g
VoL zcc 4.5V, oL : 32 mA 0.25 0.5 v o
cc =45V, loL = 48 mA 0.35 0.5
lozH Ve = 5.5V, Vo =27V 50 50 | «A 2
lozL Vee = 65V, Vo =04V -50 -50 uhA <
W Vee = 5.5V, V=7V 0.1 01| mA 72)
X Vce = 65V, Vi=27V 20 20 A é
e Al [o)ther Vee = 88V, Vi=o0av —o.: 40.2 mA
ot Vee =55V, Vg = 2.25V -30 -112 | -30 -112 | mA
Outputs high 82 133 82 133
‘AS874 Qutputs low 92 149 92 149
Qutputs disabled 100 160 100 160
lec vee = 55V Outputs high 88 142 88 1az| "
‘AS876 Outputs low 94 150 94 150
Outputs disabled 100 160 100 160
T All typical values are at Voo = 5V, Ta = 26°C.
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los.
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TYPES SN54AS874, SN54AS876, SN74AS874, SN74AS876

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS

‘AS874 switching characteristics {see Note 1)

Vec - 45Vto 55V,
Ci = 50 pF,
R1 = 500 Q,
' FROM TO R2 = 0 0,
PARAMETER 50 UNIT
{INPUT) {OUTPUT) Ta = MIN to MAX
SN54AS874 SN74AS874
MIN MAX MIN MAX
frnax 100 125 MHz
t 3 11. .
PLH CLK Any Q 15 3 851 e
tPHL 4 12.5 4 10.5
PHL CLR Any Q 4 11 4 9.5 ns
[ —
sl ocC Any Q 2 8 2 ’ ns
tpzL 3 115 3 10.5
t JR 2
PHZ oc Any Q U 2 61 s
tpLZ 2 8.5 2 7.5
‘AS876 switching characteristics (see Note 1)
Vge = 45Vtwe55V,
€ = 50 pF,
R1 = 500 Q,
PARAMETER FROM 0 R2 - 5000, uNIT
{INPUT) (QUTPUT) TA = MIN to MAX
SNG4AS876 SN74AS876
2 MIN MAX MIN MAX
fmax 100 125 MHz
t . 3 11. L
> PLH cLK Any @ 5 3 851 s
tPHL 4 12.5 4 10.5
5 tPHL PRE Any Q 4 11 4 95 | ns
1 — - 2 8 2 7
> PZH oc Any 3 ns
> tpzL 3 11.5 3 10.5
[} — — 2 7 2
o PHZ oc Any @ 5 ns
tpLz 2 7 2 6
> NOTE 1: For load circuit and voltage waveforms, see page 1-12.
w
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