SN54AS825, SN54AS826
SN74AS825, SN74A5826
g.BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

D2825, JUNE 1984 —REVISED JANUARY 1986

® Functionally Equivalent to AMD's AM29825 SN54AS825 . . . JT PACKAGE
and AM29826 SN74AS825 . . . DW OR NT PACKAGE
. . (TOP VIEW)
® Improved IgH Specifications oo T O vec
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Package Options Include Both Plastic and CIR [t 4[] CLKEN
Ceramic Chip Carriers in Addition to Plastic Gnp [z 13}] CLK
and Ceramic DIPs SN54AS825 . . . FK PACKAGE
SN74AS825 . . . FN PACKAGE
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@ Dependable Texas Instruments Quality and kel
Reliability 20 [Is 25[] 20
30 [Is 24} 30
description ol 1 iiE oS
These 8-bit flip-flops feature three-state outputs Zg ‘90 ;‘)E Zg
designed specifically for driving highly capacitive 70 18 7a
or relatively low-impedance loads. They are 121314 15 16 1718
particularly suitable for implementing multiuser grEog¥izg
registers, |/0 ports, bidirectional bus drivers, and CoT e é
working registers. SN54AS826 . . . JT PACKAGE
With the clock enable (CLKEN) low, the eight D- SN74AS826 . . . DW OR NT PACKAGE
type edge-triggered flip-flops enter data on the {TOP VIEW)
low-to-high transitions of the clock. Taking- o1 [ Vaalvee
CLKEN high will disable the clock buffer, thus otzlz  mPOs
latching the outputs. The 'AS825 has non- 20 E4 2] 20
inverting D inputs and the ‘AS826 has inverting ap{s 20030
D inputs. Taking the CLR input low causes ‘;g E: :z% :g
the eight Q outputs to go low independently of 6b[Je 11[]sQ
the clock. ;g E*:o ‘6% ;g
15
Muttiuser buffered output-control inputs (OC1, CR [ 1a[J CIKEN
DC2, and OC3) can be used to place the eight Gno [z waf] Gk
outputs in either a normal logic state {high or low SN54AS826 . . . FK PACKAGE
level) or a high-impedance state. In the high- SN74AS826 . . . FN PACKAGE
impedance state the outputs neither load nor {TOP VIEW)
drive the bus lines significantly. The high- oBge SR e
impedance state and increased drive provide the T T 82 %
capability to drive the bus lines in a bus- 20 Js 2s[] 20
organized system without need for interface or ig ‘75 ;;E ig
pull-up components. The output controls do not nC hi8 2 ne
affect the internal operation of the flip-flops. Ooid 5D [1e 21[] sa
data can be retained or new data can be entered 3; :‘: fZE 38
while the outputs are in the high-impedance 1212141816 1718
state. %ég%éég
Q
NC —No internal connection
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SN54ASB25, SN54AS826, SN74AS825, SN74AS826

8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

The SN54AS’ family is characterized for operation over the full military temperature range of ~55°C to
125°C. The SN74AS’ family is characterized for operation from 0°C to 70°C.

'AS825 FUNCTION TABLE

INPUTS QUTPUT

oc* CiR CLKEN Clk D Q

L L X X X L

L H L t H H

L H L t L L

L H H X x Qo

H X X X X z
OC* = H if any of OC1, OC2, or OC3 are high.
BC* = L if all of OC1, OC2, and OC3 are low.

‘AS825 logic symbolt
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t This symbaol is in accordance with ANSI/IEEE Std 91-1984 and
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1EC Publication 617-12.

Pin numbers are for DW, JT, and NT packages.

'AS825 logic diagram (positive logic)

oc1 (1)

o62 2)

= (23]

—=

oc3

2D

30

ap

5D

éD

70

8D

(3}

10

| 22

p-1—pC1
10D

(21)

n

1P C1

10

Fu

+—op C1

10

9)

é (18)

19)

| un

(10)

é (16)

il
c1

{15}

20

30

4Q

5Q

6Q

7a

8sa

2-158

Texas
INSTRUMENTS

X

POST OFFICE BOX 225012  DALLAS, TEXAS 75265



SN54AS826, SN74AS826
8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

LS| Devices B\

"AS826 FUNCTION TABLE 'AS826 logic diagram (positive logic]
INPUTS OUTPUT o
0oC* CLR CLKEN CLK D a Bcz 12
L L X X X L oca 28
L H L t H L AL
L H L t L H TIKEN 24
L H H X X Qg
H X X X X z
DC* = Hif any of GC1, OC2, or OC3 are high. CLK a3 R .
- . — - C
* — — (3
oC L if all of OC1, DC2, and DC3 are low. 153 10 22 o
'AS826 logic symbolT R
VIR 6 A4 |2 g
oc1 W & —
ooz 2 EN R
ac3 23 _ (5] b-bCi1 20
ELR :11]E R 3p 1D -——’ 3Q
14}
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30 T (19) sa _m b C1 18)
45 2L 4Q 5D 1D AL YN
55 7} D) 18 cq
65 Bl U7 eq R
= {9) (16} - C1
70— ——o 7Q — (8] (17
= 6D | 17}
o5 10 (18) o <10 60
qr
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and _ (9) P C1 116)
IEC Publication 617-12 7D 1D —— 70
R
_ (o bC1
8D ( 1D f15) 8Q
Pin numbers shown are for DW, JT, and NT packages.
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SN54ASB25, SN54AS826, SN74AS825, SN74AS826
8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

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

SUPPIY VOIAGE, VG« - - - o v oo v m e e e e e 7V
APUL VOITAGE . o . o oottt et e e e 7V
Voltage applied to a disabled 3-state output . .. .. ... ... 5.5V
Operating free-air temperature range:
SNBE4AS825, SNBAASE26 . . . . ... s —-55°C t0 125°C
SN74AS825, SN74ASB26 .. ... e 0°C to 70°C
Storage 1emMperature FaNQE . . . - . . oot et e —65 to 1560°C

recommended operating conditions

SN54AS825 SN74AS825
SN54AS826 SN74AS826 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \Y
lOH High-level output current -24 - 24 mA
oL Low-level output current 32 48 mA
] CLR low 5 4
2 tw Pulse duration CiK high o low s A ns
CLR inactive 8 8
- tsu Setup time before CLKT Data 7 B ns
(/5] CLKEN high or low 7 B
- th Hold time, CLKEN or data after CLK1 0 0 ns
U TA Qperating free-air temperature —55 125 4] 70 °C
1]
< electrical characteristics over recommended operating free-air temperature range {unless otherwise
8 noted)
172
SN54AS825 SN74AS825
SN54AS826 SN74AS826
PARAMETER TEST CONDITIONS MIN_ TYPT MAX MIN_ TYPT  MAX UNIT
VIK Vee = 45V, f = —18 mA -1.2 -1.2 \'/
Vee = 45Vt055V, lo = —2mA Vee -2 Vee-2
VOH Voe = 4.5V, IoH = - 15 mA 24 32 24 32 \%
Veg =45V, loH = —24 mA 2 2
Vee =45V, loL = 32 mA 0.3 0.5
VoL \%
Ve =45V, igL = 48 mA 0.35 0.5
lozH Vee = 6.5V, Vp = 27V 50 50 A
lozL Vee = 5.5V, Vp = 04V - 50 -50 A
i Vee = 55V, V=7V 0.1 0.1 | mA
H Vee = 6.8V, Vp=27V 20 20 A
M Vee = 5.5 V., Vi =04V -0.5 -0.5 | mA
0¥ Vee = 5.5V, Vg = 2.25V -30 -112 | -30 -112 mA
Outputs high 45 73 45 73
‘AS825 Vee = 5.8V Outputs low 56 90 56 90 mA
Qutputs disabled 59 95 59 95
lcc Outputs high 45 73 EE
‘AS826 Vee =65V Outputs low 56 90 56 90 mA
Qutputs disabled 59 95 59 95
T All typical values are at Vog = 5V, Ta = 26°C.
¥ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lps.
3
2-160 Texas
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SN54AS825, SN54AS826, SN74ASB25, SN74AS826
8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS

switching characteristics (see Note 1)

Vee = 45Vto55Y,
Cp = 50 pF.
A1 = 500 Q,
PARAMETER FROM To A2 - 500 2. UNIT
{INPUT) (OUTPUT) Ta = MIN to MAX
A
SN54ASB25 SN74AS825
SNS4AS826 SN74AS826
MIN MAX | MIN MAX
35 s | 35 75
IPLH CLK Any Q 35 715 | 35 R
PHL , : -
PHL o} Any Q 35 2 [ 35 B[ ns
T — 2 12 4 T
lPZH oc Any Q N = < =1 s
PzL
— 2 0 2 8
tPHZ oc Any Q ns
tPLZ 2 10 2 8

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

D flip-flop signal conventions

it is normal T| practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic
symbol based on the assumption of true data (D} inputs. Then outputs that produce data in phase with
the data inputs are called Q and those producing complementary data are called Q. An input that causes
a Q output to go high or a 0 output to go low is called Preset; an input that causes a Q output to go high

or a Q output to go low is called Clear. Bars are used over these pin names (PRE and CLR; if they are
active-low.

The devices on this data sheet are second-source designs and the pin-name convention used by the original
manufacturer has been retained. That makes it necessary to designate the inputs and outputs of the inverting
circuit D and Q. In some applications it may be advantageous to redesignate the inputs and outputs as
D and Q. In that case, outputs should be renamed as shown below. Also shown are corresponding changes
in the graphical symbol. Arbitrary pin numbers are shown in parentheses.

LSI Devices )"

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the
polarity indicators { t )on PRE and CLR remain since these inputs are still active-low, but that the presence
or absence of the polarity indicator changes at D, 0, and Q. Of course pin 5 (Q)is stilfinphase with the data
input D, but now both are considered active high.

P JRALIN N I © - e L5 )
{2) >——2a {2) Q
cLK b 1 cLk ———Ppcr
53 _talio ®) ol © —
Y o () P>~ —-d
PRE —Dx s CirR — D R
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