@ MOTOROLA

4-Bit D-Type Register
With 3-State Outputs

ELECTRICALLY TESTED PER:
MPG54LS173

The 54LS173 is a high-speed 4-bit Register featuring 3-state outputs for
use in bus-organized systems. The clock is fully edge-triggered allowing
either a load from the D inputs or a hold (retain register contents)
depending on the state of the Input Enable lines (IE{, IE2). A HIGH on
either Output Enable line (OE1, OE2) brings the output to a high
impedance state without affecting the actual register contents. A HIGH
on the Master Reset (MR) input resets the Register regardless of the
state of the clock (CP), the Output Enable (OE 1, OEp) or the Input Enable
(EL Eg) lines.

o Fully Edge-Triggered

* 3-State Outputs PACKAGE: CERDIP: E
¢ Gated Input and Output Enables CERFLAT: F
¢ Input Clamp Diodes Limit High-Speed Termination Effects LCC: 2
THE LETTER “M” APPEARS BEFORE
TEST CIRCUIT AND WAVEFORM THE / ON LCC.
:_ (SEENOTE 8) jI
TEST
50V I VBIAS I POINT 21V PIN ASSIGNMENTS
| I ? DL FLATS  LCC  BURN-N
| | FUNCT. 62009 650-05 756A-02 (COND.A}
OF4 1 1 2 GND
+ —
VGG | 631 Q1 50% | AL OE; 2 2 3 GND
| | (SEE Qg 3 3 4 OPEN
OE | | NOTES) | q, 4 4 5 OPEN
PULSE CLK S I — Qo 5 5 7 OPEN
Q3 6 6 8 OPEN
N
GENERATOR MR Lo cp 7 7 9 Voo
(SEENOTE®) § Ry G 8 8 10 GND
(SEE NOTE 5) E S 9 12 vec
1) 10 10 13 vee
D3 1 1 14 vee
Do 12 12 15 vee
1 1 Dy 18 13 17 Ve
= Do 14 14 18 vee
MR 15 15 19 vee
i 30V vVee 16 16 20 vee
2'1_\;\, BURN-IN CONDITIONS:
07V 00V Vee = 5.0 V MING.O V MAX
NOTES: 6. Cp = 50 pF + 10%, including scope probe, wiring and stray
1. The Input pulse generator has the following characteristics: Vgen = capacitance without package in test fixture.
3.0V, 1, < 6.0 ns between 0.7 V and 2.7 V, t; < 6.0 ns between 0.7 V 7. All diodes are 1N3064 or equivalent.
and 2.7 V, PRR < 1.0 MHz, and ZoyT = 50 Q. 8. The diode and resistor shown within the dotted area are
2. Clear input pulse characteristics are as follows: tp(CLR) = 20 ns. optional. When the diode and resistor are used, Vgjag shall
3. Clock input pulse characteristics are as follows: ty(CLOCK) = 20 ns. be 5.5 V for all test except for tpHz; for tpHz test, Vp|ag shall
4. Data input pulse characteristics are as follows: tggtyp = 17 ns, be-0.6V.
thotd = 5.0 ns. 9. Voltage values are with respect to ground terminal.
5. Ry=2.4kQ+5.0%, R = 110 Q £ 5.0%. 10.Terminal conditions (pins not designed may be high>2.0V,

Military 54LS173
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AVAILABLE AS:

1) JAN: N/A

2) SMD: N/A

3)883: 54LS173/BXAJC

X = CASE OUTLINE AS FOLLOWS:

low < 0.7 V, or open).
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LOGIC DIAGRAM
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H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

When either OE 1, or OE are HIGH, the output is
in the off state (High (mpedance); however this
does not affect the contents or sequential
operation of the register.
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CLOCK TO Q OUTPUTS

—— 30V
DATA 13V \1.3V 13V 7" 13v

00V
INPUT 'HOLD ‘__
<—tSETUP
30V
13V
CLOCK
INPUT —_— 00V
VoH
0 13V
OUTPUTS VoL
TRI-STATE SWITCHING
MORN 30V
INPUTS N\ .
N j—[w v
00V
— Pl je— — Pz  je—
=145V
N o7y ~145V
WAVEFORM 1 N A VpL+05V VoL
—» PZH fe— — tpHz  (e—
)F VoH -05V VoH
WAVEFORM 2 +~ 18V ~145V
/ ~145V
- 13V T3V 30V
INPUT !p(CLR) 00V
tPHLY
Q VOH
OUTPUTS *1 3V
VoL
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5415173

L . Test Condition
Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C -55°C
Static
Parameters: Subgroup 1 Subgroup 2 Subgroup 3
Min Max Min Max Min Max
c ool g Voc =45V, IgH=-1.0mA,
L 1“1
VOH oﬁlcli Voltage 24 24 24 v |vin=2.0V,CP=(see Note 1),
P 9 TE=0.7V, MR & OE = GND.
Logical “0” Vec =45V, IpL=12mA V|N=07V,
. 4 . A .,
VoL Output Voltage 04 0 04 CP = (See Note 1), MR & OE = GND.
Input Clamping vee = 45V, I|y=—18 mA,
vic Voltage -15 \ other inputs are open,
IE = (- 18 mA) or GND.
Logical “1” vce = 55V, Vig=27V,
IiH Inout Current 20 20 20 pA other inputs are open,
P iE = (2.7 V) or GND.
il 617 Ve =55V, VIHH =55V,
Lo (|
e " glf?)urrent 100 100 100 | A | otherinputs are open,
P IE = (5.5 V) or GND.
Logical ‘0" Voo =55V, ViN=04V,TE=(0.4V)
L Input Current 400 400 400 KA or GND, other inputs are open.
Vee =55V, VIN(MR) =45V,
Output Off i _ 0
10zZH Current High 20 20 20 mA |OEy=20V,0Ez= GND, VoyT =27V,
: other inputs are open.
Voo =55V, VIN=4.5V, MR = GND,
Output Off
lozL Htpu -20 —20 —20 | mA |cP=(SeeNote 1), vouT =07V,
Current Low ~ .
OE{ = 2.0V, other inputs are GND.
N Voo =55V, VIN=45V,
Short Circuit
| outot gi‘r’r'em ~30 |—130 | -30 |-130 | -30 |-130 | mA |VouT=GND, CP (See Note 2),
08 other inputs are GND.
Ve =55V, ViN=45V,
P Suppl
ower SuppYy 30 0 a0 | M [MR=(seeNote2),
Ice Current Off .
other inputs are GND.
Logical “1”
ViH Input Voltage 2.0 20 2.0 vV |vcc=45V.
Logical “0”
n Input Voltage 0.7 0.7 0.7 vV |Vec=45V.
Subgroup7 | Subgroup 8A | Subgroup 8B per Truth Table with Vcc = 4.5V,
Functional Tests (Repeatat) Vcc =55V
VINL=0.4V andViNH =24 V.
NOTE:

B 3

45V
0.0V
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Symbol

Parameter

Limits

Unit

Test Condition

(Unless Otherwise Specified)
+25°C +125°C -55°C
3;',';?,',‘;',‘3,5: Subgroup9 | Subgroup 10 | Subgroup 11
Min Max Min Max Min Max

Propagation Delay Voo =5.0V, CL =50 pF,

:PHU /Data-Output 20 | 30 [ 20 | 40 | 20 | %0 | ns [Rr=24kQR =100
PHLT [ MR to Output Voo =5.0V, Gy = 45 pF, R =667 Q.

Propagation Delay Vee =5.0V, CL =50 pF,

{PHL2 | Data-Output 20 | 85 | 20 | 45 | 20 | 48 | ns [Ry=24kQRL=110Q
PHL2 | cP to Output Vee =50V, CL =45 pF, Ry =667 Q.

Propagation Delay Ve =5.0V, CL =50 pF,

:PLH? /Data-Output 20 | 25 | 20 | 35 | 20 | 88 | ns |Ry=24kQ R =110Q
PLH2 | cP 1o Qutput Vee = 5.0V, CL = 45 pF, R = 667 Q.

Propagation Delay Voo =5.0V, CL=50pF,

:PZH Output Enable 20 | 28 | 20 | 38 | 20 1 3 | ns |R=24kQ R =1100Q
PZH [ Time Ve =5.0V, G| =45 pF, R = 667 Q.

Propagation Delay Vee =5.0V, C=50pF,

:PZL Output Enable 20 | 21 [ 20 1 37 | 20 | % | pns [Ry=24kQRL=110Q
PzL Time Vee =50V, G| = 45 pF, R =667 Q.

Propagation Delay Voo =5.0V, Cp =50 pF,

:PHZ Output Disable 20 | 30 | 20 | 40 | 20 | 40 | ns |R{=24kQR =102
PHZ | Time Vce =5.0 V, Cf = 45 pF, R =667 Q.

Propagation Delay Voe =5.0V, CL =50 pF,

:PLZ Output Disable 2_0 % 2_0 gg 2_0 g% ns Ry1=24kQ R =110Q
PLZ Time Voc =50V, C = 45 pF, R =667 Q.

. Voc=5.0V, CL =50 pF,

fmax | Maximum Clock 2 20 20 MHz |Ry=24kQ RL=110Q
Frequency Voo =5.0V, CL =45 pF, R =667 Q.
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