SN54ALSB78A, SN54ALSB79A, SN54AS878, SN54AS879
SN74ALS878A, SN74ALS879A, SN74AS878, SN74ASB79
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

D2661. APRIL 1982 REVISED MAY 1986

® 3-State Bus Driving 0utputs SN54ALS878A, SN54AS878 . . . JT PACKAGE
SN74ALS878A, SN74AS878 . . . DW OR NT PACKAGE
® Full Parallel-Access for Loading (TOP VIEW)
® Buffered Control Inputs e Vel vee
1ocdz 230 1ck
® Choice of True or Inverting Logic o s 2
‘ALSB78A, ‘AS878 True Outputs E B
‘ALS879A, ‘AS879 Inverting Outputs 104(Je 190104
2017 18Q 201
® Synchronous Clear 0200 170202
- s 203(p  18[J 203
Package Options Include Plastic ““Small 20ao  1sfdzas
Outline”’ Packages, Both Plastic and 20c [ e 2cik
Ceramic Chip Carriers, and Standard Plastic 6ND (2 13[] 2Tk 2
and Ceramic 300-mil DIPs SN54ALS878A, SN54AS878 . . . FK PACKAGE
SN74ALS878A, SN74AS878 . . . FN PACKAGE
® Dependable Texas Instruments Quality and (TOP VIEW) 2
Reliability 'S
« » o
description =
. . 102 &)
These dual 4-bit registers feature three-state 103 7,
outputs designed specifically for bus driving. 104 <
This makes these devices particularly suitable for 2'81 -
imptementing buffer registers, /O ports, 202 c
bidirectional bus drivers, and working registers. 203 3]
121314 15161718 m
The dual 4-bit edge-triggered flip-flops enter data oD O % = i
on the low-to-high transition of the clock (1CLK RRE=IBgS <
and 2CLK). All types have individual SNS4ALS879A, SN54ASS73 . . . JT PACKAGE
synchronous clear inputs and output control pins SN74ALS879A, SN74AS879 . . . DW OR NT PACKAGE
for each group of 4-bit registers. (TOP VIEW)
The SN54ALS’ and SN54AS’ devices are 1 O Y vee
characterized for operation over the fult military ngf Ej ;23 1%'(
temperature range of —55°C to 125°C. The 102 [ 2\% 142
SN74ALS' and SN74AS’ devices are wosEs 2001133
. . o o 104 U6 19 ] 104
characterized for operation from 0°C to 70°C. 201 O 13% 2T
202 (s w7% 2G2 .
203 (e 18] 203
204 (o 15[ 284
20C (1 14 2cik
GND [z 13[] 2CtR
SN54ALSB79A, SN54ASB879 . . . FK PACKAGE
SN74ALS879A, SN74AS879 . . . FN PACKAGE
(TOP VIEW)
182
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TIQ o Ui x <
2 |g 5 z lg glg
NC No internal connection
PRODUCTION DATA documents contain information . Copyright & 1982, Texas Instruments Incorporated
current as of publication date. Products conform 3
to specifications per the terms of Texas Inst;nments EXAS 2.765
dard y. Production p ing does not -
necessarily include testing of all parameters. INSTRUMENTS
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SN54ALS878A, SN54ALS879A, SN54AS878, SN54AS879
SN74ALS878A, SN74ALS879A, SN74AS878, SN74AS879

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

FUNCTION TABLES

‘ALSB78A, ‘AS878 ‘ALSB79A, ‘AS879
(EACH FLIP-FLOP) (EACH FLIP-FLOP)
INPUTS oUTPUT INPUTS OUTPUT
OC CLR CLK D Q OC CLR CLK D Q
L L X L L Lt X H
L H t H H L H t H L
L H ot L L L H ot L H
L H L X Qg L H L X Qg
H X X X z H X X X z
logic symbolst
2 . ‘ALSB78A, ‘ASB78 "ALS879A, ‘AS879
TSR N rTaa— T ey
> cLk lz::) P c1 1cLK ((21::' b c1
- 1CLR——E1R i 1CLR ——E 1R
- | = L 22) -
(7] 112 B 5 —2lia 101 43 D > Vv 22 5
[} 1022 21 407 102 2 29 52
= 1032 20) ;03 103 2 lfob 1363
o 10a®) 091 4o 104 18 (19) 124
m za_éﬂ_)_h EN 20—(;'“_”_h EN
ek bt 2ok 28 by
_Q e LN N T L N PP
o ) L s ) 1 L. as -
c 201 & mn D v e 201 201 W D> v e 201
= 2028 __| 202 202 8 262
o 20318 ne) o T 0e =
20s 10t LT 204 090 [TET

logic diagrams (positive logic)
‘ALS878A, AS878 (EACH QUAD FLIP-FLOP)

‘ALSB79A, ‘AS879 (EACH QUAD FLIP-FLOP)

= > = >
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TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

Pin numbers shown are for DW, JT, and NT packages.
i
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SN54ALSB78A, SN54ALSB79A, SN74ALS8B78A, SN74ALSB79A
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE QUTPUTS

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

Supply voltage, VCC . - o e 7V
Input voltage .. . . . .. 7V
Voltage applied to a disabled 3-state output . ... .. .. .. ... L 5.5V
Operating free-air temperature range: SNS4ALSB78A, SN54ALS879A . ... ... .. -55°C 10 125°C

SN74ALSB78A, SN74ALS879A .. .. ... ... .. 0°C to 70°C
Storage temMperature rande@ . . .. ... .ot -65°C to 150°C

recommended operating conditions

SN54ALSB78A SN74ALS878A
SNS4ALS879A SN74ALS8738A UNIT
MIN  NOM  MAX MIN NOM MAX 2
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v
ViK High-level input volitage 2 2 \ /2]
ViL Low-level input voltage 0.7 0.8 \4 x
IOH High-level output current -1 ~-2.6 mA 3
oL Low-level output current 12 24 mA =
"ALS878BA 0 25 0 30 (&)
feloeck  Ciock frequency MHz
‘ALSB79A 0 20 o} 25 [75]
N ouree duroton "ALSB78A CLK high or ow 20 6.5 . <
'ALSB79A CLK high or ow 25 20 T
Setup time Data 15 15 c
'S4 perore CLK R 20 20 " ©
Hold time Dsta 4 4 77]
th — ns |
after CLK! CLR 0 0 <
Ta QOperating free-air temperature - 55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise
noted)
SN54ALS878A SN74ALS878A
PARAMETER TEST CONDITIONS SN54ALS879A SN74ALS879A UNIT
MIN TYPT  MAX | MIN TYPT mAX
VIK Vee = 456V, I = -18 mA -12 -1.2 \2
Vee = 45V 1055V, Igy - - 04 mA vee 2 vee 2
VOH Vee = 45V, IoH = 1 mA 2.4 3.3 \
Vge = 45V, IoH — - 26 mA 2.4 32
VoL Vge = 456V, gL - 12 mA 0.25 0.4 0.25 0.4 v
VeC - 45V oL - 24 mA 035 06
10ZH VCC = 55 V., Vo - 27V 20 20 [ wA
10zZL Vee = 5.5V, Vo - 04V -20 - 20 nA
0 Vee = 6.5 V. Vi - 7V 0.1 0.1 | mA
WA Vee = 5.6 Y, Vi - 2.7V 20 20 wA
i Ve = 55V, V) - 04V 02 02| mA
ioF Veg - 6.5V, Vo 225V ~30 112 | -30 112 | mA
Outputs hign 14 23 14 23
lce Ve = 5.5V Outputs low 18 31 18 31 mA
Qutputs disabled 20 33 20 33
TAll typical values are at Voo = 5V, Tp = 256°C
$The output conditions have been chosen to produce a current that closely approximates one hatf of the true short-circuit output current, 108
B
Texas 2.757
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SN54ALS878A, SN54ALSB79A, SN74ALS878A, SN74ALSB79A
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

switching characteristics (see Note 1)

Vee =5V, Vee = 45Vtob55V,
Cp = 50 pF, CL = 50 pF.
R1 = 500 ©, R1 = 500 Q,
TO R2 = 500 Q, R2 = 500 Q,
PARAMETER FROM 8 UNIT
(OUTPUT) Ta = 25°C Ta = MIN to MAX
‘ALS878A SN54ALS878A SN74ALS878A
‘ALSB79A SNB54ALSB79A SN74ALSB79A
MIN  TYP MAX | MIN MAX | MiN Max
‘ALS878A 4 50 5 30
fmax 0 2 MHz
‘ALS879A 40 50 20 25
1 - 8 1 4 15 4 14
2 PLH CLK QorQ 0 ns
tPHL 9 13 4 17 4 16
t e - 13 4 22 4 v
Pzt oc QorQ > = s
> tpzL 11 15 4 22 4 20
- TP 6 8 2 12 2 10
HZ == =
acC QorQ -
v Lz or 7 10 3 18 3 15 ns
o
g- NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
(72
Q
-
7]
£
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w
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SN54AS878, SN54ASB79, SN74ASB78, SN74AS879
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

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

Supply voltage, VCC . . . . 7V
Input voltage .. . .. . 7V
Voltage applied to a disabled 3-state output . . . . ... ... ... b5V
Operating free-air temperature range SN54AS878, SNb4AS879 ... ... ... ... -55°C to 125°C

SN74AS878, SN74AS879 . .. ... ... ..... 0°C 1o 70°C

Storage temperature range —-65°C to 160°C

recommended operating conditions

SN54AS878 SN74AS878
SNB4AS879 SN74AS5879 UNIT 2
MIN NOM MAX MIN NOM  MAX

Vee Supply voltage 4.5 5 55 4.5 5 5.5 \%
ViH High-ievel input voltage 2 2 v 2
Vi Low-level input voltage 0.8 0.8 \ bt
IoH High-level autput current -12 -15 mA g
oL Low-level output current 32 48 | mA =
felock  Clock frequency 0 100 o} 125 | MHz o
tw Pulse duration CLx IO_W 4 2 ns w
CLK high 5 4 <
teu Setup time Dita 3 2 ns e
before CLK! CiR 6.5 5.5 c
t Hold time Dita 3 2 ns (:
after CLK! CLR 9] 0 i
Ta Operating free-air temperature -55 125 0 70 °c <

TExas i
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SN54AS878, SN54AS879, SN74AS878, SN74AS879

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE GUTPUTS

electrical characteristics

over recommended operating free-air temperature range (unless otherwise

noted)
SN54AS878 SN74AS878
PARAMETER TEST CONDITIONS SN54AS879 SN74AS879 UNIT
MIN_ TyrT mAX | MIN TYPT MAX
ViK Vee = 45V, I = =18 mA -1.2 -1.2 v
Vee =45V twob55V, Igy = -2mA Vee -2 vee -2
VoH Veg =45V, IoH = - 12 mA 2.4 3.2 v
Ve = 45V, IoH = - 15 mA 24 3.3
VoL Vee = 4.5V, oL = 32 mA 0.29 0.5 v
Ve = 45V oL - 48 mA 033 05
2 lozH Vee = 55V, Vo = 27V 50 50 uA
107L Vee = 55 V. Vg - 04V ~50 60 | #A
1 Vee = 65V, V=7V 0.1 0.1 mA
|]z " Voo =55V, Vi 27V 70 6 | A
7, }—D— vee = 5.5V, V| =04V 3 2 1 ma
o All other -0.5 -0.5
3 0t vee = 5.5V, Vg = 2.25V -30 -112 | -30 -112 | mA
o Outputs high 82 132 82 132
> ‘AS878 Outputs low 96 155 96 165
(/5] icc Vee = 8.5 V. Outputs disabled 100 160 100 160 mA
O See Note 1 Qutputs high 88 142 88 142
= *AS879 QOutputs low 94 150 94 150
2 Outputs disabled 100 160 100 160
+  TAll typical values are at Veg = 5V, Ta = 25°C.
L] IThe output conditions have been_c_h_osen to produce a current that closely approxi_mates one half of the true short-circuit output current, 0§
NQOTE 1: Igc is measured with CLR and all D inputs grounded. and CLK and OC at 4.5 V
switching characteristics (see Note 1)
Ve =45VtebbV,
Cp = 50 pF,
R1 = 500 Q,
PARAMETER FROM 0 Rz - 5004, UNIT
(INPUT} {OUTPUT) Ta = MIN 10 MAX
SN54AS878 SN74AS878
SN54AS879 SN74AS879
MIN MaX | MIN MAX
fmax 100 125 MHz
tPLH cLK Qo T 3 11.5 3 8.5 ns
PHL 4 12,5 4 105
PZH oc Q or 6 2 8 2 7 ns
PpZL 3 115 3 10.5
tpH2 oc QorQ 2 7 2 6 ns
=14 2 7 2 6
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
3
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