SN54ALS29823, SN74ALS29823
9-BIT BUS-INTERFACE FLIP-FLOPS

WITH 3-STATE OUTPUTS
SDAS 1468 - JANUARY 1986 - REVISED JANUARY 1085
® Functionally Equivalent to AMD's AM296823 SNS4ALS29823 . .. JT PACKAGE
® Provide Extra Data Width Necessary for SN"ALsz‘m"’d.c',i,D‘z’Ea? NT PACKAGE
Wider Address/Data Paths or Buses With
Parity
¢ Outputs Have Undershoot-Protection
Circultry

¢ Power-Up High-Impedance State

® Buffered Control Inputs Reduce dc Loading
Effects

® Package Options Include Plastic
Small-Outline (DW) Packages and Standard
Plastic (NT) and Ceramic (JT) 300-mil DIPs

description

These 9-bit flip-flops feature 3-state outputs
designed specifically for driving highly capacitive
or relatively low-impedance loads. They are particularly suitable for implementing wider buffer registers, 1/O
ports, bidirectional bus drivers, parity bus interfacing, and working registers.

With the clock-enable (CLKEN) input low, the nine D-type edge-triggered flip-flops enter data on the low-to-high
transitions of the clock (CLK) input. Taking CLKEN high disables the clock buffer, latching the outputs. The
’ALS29823 have noninverting data (D) inputs. Taking the clear (CLR) input low causes the nine Q outputs to
go low independently of the clock.

Abuffered output-enable (OE) input places the nine outputs in either a normal logic state (high or low logic levels)
or a high-impedance state. The outputs aiso are in the high-impedance state during power-up and power-down
conditions. The outputs remain in the high-impedance state while the device is powered down. In the
high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance state
and increased drive provide the capability to drive bus lines without interface or pullup components.

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

The SN54ALS29823 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74ALS29823 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE
(each flip-flop)
INPUTS OUTPUT
OE CLR CIKEN 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 y4
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SN54ALS29823, SN74ALS29823
9-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SDAS148B - JANUARY 1986 — REVISED JANUARY 1985
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t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)
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SN54ALS29823, SN74ALS29823
9-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SDAS146B - JANUARY 1986 — REVISED JANUARY 1985

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

SUPPIY VORAGE, VoG o oo vt e 7V
INPUE VOIAGB, V| it e e e e e e 55V
Voltage applied to a disabled high-impedance output .......... ..., 55V
Operating free-air temperature range, Ta: SN54ALS29823 ..............ccooeiinntnt,. -55°C to 125°C
Storage temperature rANGe . ... .......ttint e e -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.

recommended operating conditions

SN54ALS29823
MIN NOM MAX UNIT
vee Supply voltage 45 5 6.5 Vv
ViIH High-level input voltage 2 Vv
ViL Low-level input voltage 0.8 v
IoH High-level output current ~18| mA
oL Low-level output current 321 mA
) CLR low 7
tw Pulse duration - ns
CLK high or low 8
CLR inactive 7
tsy Setup time before CLKT Data 4 ns
CLKEN high or low 8
th Hold time after CLKT CLREN 2 ns
Data 4
Ta Operating free-air temperature -55 25 125 °C

otherwise noted)

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

PARAMETER TEST CONDITIONS SNoAAL 929828 UNIT
MIN TYPE MAX

VIK Vcc =45V, lj = -18 mA -1.2 v
Vou Veg =45V oK =—12 mA 24 3.3 v

IOH = =18 mA
VoL Vecc =45V, 0L = 32 mA 0.25 0.5 N
10Z2H Vecc=55V, Vo=24V 50 pA
lozL Ve =55V, Vo=04V -50 PA
I Ve =55V, V=55V 0.1 mA
i+ Voc=55V, Vi=27V 20| pA
liL Vee =55V, Vi=04V ~05] mA
1088 Vec=558V,” Vo=0 ~75 -250| mA

Outputs high 90
lcc Voc =55V Outputs low 105| mA

Outputs open 15

% Al typical values are at VoG = 5 V, Ta = 25°C.
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
h
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SN54ALS29823, SN74ALS29823
9-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SDAS1488 - JANUARY 1986 - REVISED JANUARY 1985

switching characteristics (see Figure i)

Voe = MIN to MAXT,
FROM T0 TA = MIN to MAXt
PARAMETER (INPUT) {OUTPUT) TEST CONDITIONS SNB4ALS29823 UNIT

MIN MAX

tPLH 2 1.6
LK - ns

PHL Cl Any Q CL =50pF 2 "5

tPLH 2 21
CLK - ns

TPHL Any Q Cy = 300 pF 2 Py
tPHL CLR Any Q C =50pF 1 17.56 ns

tpzH 1 17
- ns

P2L o] Any Q CL =50pF 3 7

tPZH 1 25
- ns

Pzl OE Any Q CL = 300 pF ; 25

{PHZ 1 16
- ns

Lz OE Any Q CL =50 pF : ”

tPHZ 1 12
= - ns

Pz OE Any Q CL=5pF 3 "

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

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

SUPPlY VORBGE, VoG - e e e e 7V
INPUEVORAGE, V| . e e e e ee e, 5.5V
Voltage applied to a disabled 3-state output ......... ... ... . . i 55V
Operating free-air tomperature range, Ta: SN74ALS29823 ............coiviiriirninninnn. 0°C to 70°C
Storage tampPerature raANGE .. ... ottt ittt i e et i e, -65°C to 150°C

% Stresses beyond those listed under “absoltte 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 reiiability.

recommended operating conditions

SN74ALS29823 UNIT
MIN NOM MAX
Vee Supply voltage 4.75 65 525 v
ViK High-level input voltage 2 \
ViL Low-level input voltage 0.8 A
loH High-level output current T =24 mA
loL Low-level cutput current _ 48| mA
tw Pulse duration CLR low 5 ns
CLK high or low 5
CLR inactive 5
tsu Setup time before CLKT Data 2 ns
E—IR_EW high or low 6
CLKEN 0
th Hold time after CLKT ns
Data 2
TA Operating free-air temperature 0 25 70 *C

e~
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SN54ALS29823, SN74ALS29823
9-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SDAS 1468 - JANUARY 19868 ~ REVISED JANUARY 1995

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

otherwise noted)

SN74ALS29823
PARAMETER UNIT
TEST CONDITIONS WIN_ TYPT  WAX
VIK Voc =475V, lj=-18 mA -1.2 \
IoH = 15 mA 24 33
Vou Veg=4.75V \
IOH =~24 mA 2 3.1
VoL Vce=4.75V, loL = 48 mA 0.35 0.5 \'
10ZH Voo =5.25V, Vo=24V 20| pA
lozL Voo =525V, Vo=04V -20| uA
I Vec =525V, Vi=55V 0.1 mA
™ Voo =525V, V=27V 20| paA
L Veo=525V, Vi=04V -02| mA
os? Vec=5.25Y, Vo =0 -75 -250 | mA
Icc Vee =525V, Outputs open 80 115 mA
1 All typical values are at VGG = 5V, Ta = 25°C.
$ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
switching characteristics (see Figure 1)
Ve = MIN to MAXS,
FROM TO TA =MIN to MAX§
PARAMETER {INPUT) {OUTPUT) TEST CONDITIONS SN74ALS29823 UNIT
MIN MAX
tPLH 2 10
CLK - ns
PHL Any Q C =50 pF 2 0
tPLH 16
CLK - ns
TPHL Any Q Cy = 300 pF P
1pHL CLR AnyQ Ci =50 pF 12 ns
tpZH 14
- ns
tPzL OE Any Q CL=50pF "
tpzZH 20
- ns
P71 OE Any Q Cy_ =300 pF 7
tpHZ 14
- ns
oLz CE Any Q CL = 50 pF 2
t 9
PHZ Ot Any Q CL=5pF ns
tpLz 9
§ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
INSTRUMENTS
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SN54ALS29823, SN74ALS29823
9-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SDAS146B — JANUARY 1886 ~ REVISED JANUARY 1985

PARAMETER MEASUREMENT INFORMATION

Test Point Vee
. SWITCH POSITION TABLE
From Output o_:\,\/v._, TEST 81 82
Under Test R =180Q
L= tPLH Closed  Closed
All Diodes tPHL Closed Closed
CL 1N916 or 1IN3064 tpzH Open Closed
{see Note A) s2 tpzL Closed Open
' tPHZ Closed  Closed
© tpLZ Closed  Closed
LOAD CIRCUIT
———— 3V
av Mablewl  fiev Yev
Timing Input 16V | | 0
-t o
o ——— 3v | I v
Data Input 15V 18V Low-Level 15V 18V
0 Puise ————0
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE DURATIONS
Output
Control
PzZL
————— v
Input 1.5V 15V Waveform 1 |
0 Note B) !
| (s0e
tPLH —ﬂ—q’ H‘ tPHL :
| tPHZ"P1 1+
tpzH ¥ <+ [

—y
In-Phase I | OH
ouowt ! 15V 15V
P ﬂ VoL
LH

|
'PHL—H' "_’i_ ®

v,
Out-of-Phase I OH
Output 5V 1.5V
—— VoL

VOLTAGE WAVEFORMS
PROPAQATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

Waveform 2
{see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

B. Waveform 1 is for an output with intemal 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 pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z0=500Q,t s 2.5ns8,1 < 2.5ns.

Figure 1. Load Circult and Voltage Waveforms
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