SN54HC595, SN74HC595
8-BIT SHIFT REGISTERS
WITH 3-STATE OUTPUT REGISTERS

SCLS041A - DECEMBER 1882 ~ REVISED JANUARY 1998

® 8-Bit Serlal-In, Parallel-Out Shift SNS4HCS595 . .. J OR W PACKAGE
¢ High-Current 3-State Outputs Can Drive s"""““dé‘,,ovgw; PACKAGE
up to 15 LSTTL Loads
@ Shift Reglister Has Direct Clear Qg [+ Vee
¢ Package Options Include Plastic Qc ]2 % Qa
Small-Outline (D) and Ceramic Flat (W) Gp (13 ] SER
Packages, Ceramic Chlp Carrlers (FK), Qe (|4 ) OE
and Standard Plastic (N) and Ceramic Qe lls ] RCLK
(J) 300-mil DiPs Qg s ] SRCLK
aq 17 SRCLR
descriptlon GND [l s g Quy
The 'HC595 contain an 8-bit serial-in, parallel-out
shift register that feeds an 8-bit D-type storage SNS54HC595 . . . FK PACKAGE
register. The storage register has parallel 3-state (TOP VIEW)
outputs. Separate clocks are provided for both the o
shift and storage register. The shift register has a F&8 LS
direct overriding clear (SRCLR) input, serial
(SER) input, and serial outputs for cascading. Qs 32120 191 a[] SER
Both the shift register (RCLK) and storage register Qe [ls 17[J OE
(SRCLK) clocks are positive-edge triggered. [f NC s 16 NC
both clocks are connected together, the shift Qe U7 15[] RCLK
register is always one clock pulse ahead of the Qg s 14[] SRCLK
storage register. 210 1 1213
The SN54HCS595 is characterized for operation g 8¢ ci’:
over the full military temperature range of ~55°C ©
to 125°C. The SN74HC5856 is characterized for
operation from —40°C to 85°C. NC - No internal connection
PRODUCTION DATA information s current se of W dete. Copyright © 1986, Texas Instruments {ncorporated
Sadard waarty. Protcon prostes dous ac neceseaey ncude i
Ioeting of o parsmeters.
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logic symbolt
13
oF 12—5 EN3
RCLK > C2
10 SRG8
SARCIR ———NYR
SRCLK > c1/—»
14 -1 -
SER 10 2D v
2D av

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

Pin numbers shown are for the D, J, N, and W packages.
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SN54HC595, SN74HC595
8-BIT SHIFT REGISTERS
WITH 3-STATE OUTPUT REGISTERS

SCLS041A - DECEMBER 1982 - REVISED JANUARY 1996
S

logic diagram (positive logic)

2>
RCLK —'2 >c
smetA 22 J{>c
SRCLK —V >o—
14 ]
SER 1D D 3R 15
Cp> C1 —>C3 Qa
——— IR 3s
|: 28 p
2R O— 3R 1
> C2 *——>C3 QB
———]R 38
[: 28 4
2R o— 3R 2
> C2 —F>C3 Q¢
R 3s
E 28 4
2R o 3R 3
> C2 —>cC3 Qp
b—q R 3s
E 28 ]
2R O— 3R 4
> C2 —>C3 Qg
———R 38
E 28 4
2R D 3R 5
> C2 —>C3 Qf
P—E R 3s
E 28 ]
2R p 3R s
d> c2 ¢+ >c3 Qg
R 3s
E 28
2R D 3R 7
J> 62 > C3 QH
L——R 38
Do
Pin numbers shown are for the D, J, N, and W packages.
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I —

absolute maximum ratings over operating free-air temperature ranget

Supply voltage range, VoG - oo v ve e e e -05Vto7V
Input clamp current, lix (Vi <0orVy>Veg)(seeNote 1) ... +20 mA
Output clamp current, lox (Vo <0orVo>Vgg) (seeNote 1) ... ...t 120 mA
Continuous output current, I (Vo =0t0VoE) v vvv i 135 mA
Continuous current through Vog or GND ..o e e e 70 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): Dpackage .................... 1.3W

Npackage .............c...en 1T1W
Storage temperature range, Tgtg « ... cv it —65°C to 150°C

t 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.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 160°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

recommended operating conditions
SN54HC595 SN74HC585 UNIT
MIN NOM MAX| MIN NOM MAX
Voc  Supply voltage 2 5 6 2 5 6 v
Ve =2V 1.5 1.5
VIH High-level input voltage Vog=4.5V 3.15 3.15 Vv
Vec =6V 4.2 4.2
Veg=2V 0 0.5 0 0.5
VIL Low-levetl input voltage Veg=45V 0 1.35 0 1.35 \Y
Vec=6V 0 1.8 0 1.8
M Input voltage 0 vee 0 vee '
Vo Output voltage 0 vVee 0 Vee v
Voo =2V 0 1000 0 1000
tF Input transition (rise and fall) ime Voc=45V 0 500 0 500 ns
VoG =6V 0 400 0 400
TA Operating free-air temperature -55 125 -40 85 °C

¥ if this device is used in the threshold region (from Vi max = 0.5 V to Vj4min = 1.5 V), there is a potential to go into the wrong state from induced
grounding, causing double clocking. Operating with the inputs at t = 1000 ns and V¢ = 2 V does not damage the device; howsver, functionally,
the CLK inputs are not ensured while in the shift, count, or toggle operating modes.

R
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta=25°C SN54HCS595 | SN74HCS595
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
2V 1.9 1.998 19 1.9
IOH = ~20 pA 45V | 4.4 4.499 44 44
6V 5.9 5.999 5.9 5.9
VOH Vi=ViqorViL | QH, lOH =—4 mA 45V 3.98 43 3.7 3.84 v
QA-QH, IOH ~ -6 mA 398 43 a7 3.84
QH, lOH = 5.2 mA v 548 58 5.2 5.34
QA—QH, IOH = ~7.8 MA 548 58 5.2 5.34
2V 0.002 0.1 0.1 0.1
10L = 20 pA 45V 0001 0.1 0.1 0.1
6V 0.001 0.1 0.1 0.1
VoL Vi=ViHorViL |QH.loL=4mA 45V 017 026 0.4 0.33 v
QA—QH, loL =6 mA 017 026 0.4 0.33
Qi loL = 5.2 mA sV 0.15 0.26 0.4 0.33
QA—QH, loL = 7.8 mA 015 0.26 0.4 0.33
Iy V)= VgG or 0 6V +0.1  +100 +1000 +1000 | nA
loz Vo =Vggor0 6V +0.01 05 10 15 pA
lce VijaVcgor0, Io=0 6V 8 160 80| pA
(o] to g x 3 10 10 10 pF
X3
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SN54HC595, SN74HC595
8-BIT SHIFT REGISTERS
WITH 3-STATE OUTPUT REGISTERS
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tlmlnlg requirements over recommended operating free-air temperature range (unless otherwise

note
TA =25°C SN54HCB95 | SN74HC395
Vee UNIT
MIN  MAX MIN  MAX MIN  MAX
2V 0 6 0 4.2 0 5
folock  Clock frequency 45V 0 3 21 0 25| MHz
8V 0 38 0 25 0 29
2V 80 120 100
SRCLK or RCLK high or low 45V 16 24 20
6V 14 20 17
tw Pulse duration ns
2V 80 120 100
SRCLR low 45V 16 24 20
6V 14 20 17
2V 100 150 126
SER before SRCLKT 45V 20 30 25
6V 17 25 21
2V 75 113 94
SRCLKT before RCLKTT 45V 15 23 19
. 6V 13 19 16
tsu Setup time 2V 50 75 o5 ns
BRCLRA low before RCLKT 45V 10 15 13
6V g 13 11
2V 50 75 60
SRCLR high (inactive) before SRCLKT | 4.5V 10 15 12
6V 9 13 1
2v 0 0 0
th Hold time, SER after SRCLKT 45V 0 0 0 ns
:AY 0 0 0

T This setup time ensures the output register sees stable data from the shift-register outputs. The clocks may be tied together, in which case the
output register is one clock pulse behind the shift register.

5-506
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]

switching characteristics over recommended operating free-alr temperature range, C, = 50 pF
(unless otherwise noted) (see Figure 1)

FROM TO Ta =25°C SN54HC595 | SN74HC585
PARAMETER (NPUT) outruy | YeC TN Tve wmax| MmN wax| mn max| “NT
2V 6 26 4.2 5
fmax 45v| 31 38 21 25 MHz
6V 36 42 25 29
2V 50 160 240 200
SRCLK Qyr 45V 17 32 48 40
6V 14 27 41 34
pd 2V 50 150 225 wer| ™
RCLK Qa-QH 45V 17 30 45 37
6V 14 26 38 32
2y 51 175 261 219
tPHL 3RCLR QH 45V 18 35 52 44| ns
6V 15 30 44 37
2V 40 150 226 187
ten OE QaA-QH 45V 15 30 45 37| ns
6V 13 26 38 32
2V 42 200 300 250
tdis OE QaA-QH 45V 23 40 60 50| ns
6V 20 34 51 43
2V 28 60 90 75
Qa-QH 45V 8 12 18 15
6V 6 10 16 13
t ns
2V 28 75 110 95
Q- 45V 8 15 22 19
6V 6 13 19 16
switching characteristics over recommended operating free-air temperature range, C = 150 pF
(unless otherwise noted) (see Figure 1)
FROM T Ta =25°C SN54HC595 | SN74HC595
PARAMETER (INPUT) (OUT?’UT) VeC [N v wax| wn max| mn wax| N7
2V 80 200 300 250
tod RCLK QaA-QH 45V 22 40 60 50| ns
6V 19 34 51 43
2V 70 200 298 250
tan OE QA-QR 45V 23 40 60 50| ns
6V 19 34 51 43
2V 45 210 315 265
t Qa-QH 45V 17 42 63 53| ns
6V 13 36 53 45
operating characterlstics, Tp = 25°C
PARAMETER TEST CONDITIONS | TYP| UNIT
Cpd Powaer dissipation capacitance No load 400 pF
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PARAMETER MEASUREMENT INFORMATION

S1

\isz

Test
Point

1

LOAD CIRCUIT

— —— Vee
High-Level
(R
| | ov
:4— tw —]

Low-Level | | Vee
Pulse 50% 50% ov

VOLTAGE WAVEFORMS

PULSE DURATIONS
Input _/m
|

From Output RL

Under Test
CL
(see Note A)

:4- tpLH —M Ih' tPHL —'{
In-Phase | ! ———VoH
output | 50% : 0% : 90% : 50%
VoL
| — et — ey
- tpL W = tpLH —M
0% So% VOH
Out-of- | % 50% 50% A
Phase | L% 1% £ +——vou
Output —» —y — [t
VOLTAGE WAVEFORMS

PROPAGATION DELAY AND OUTPUT TRANSITION TIMES

NOTES: A. C includes probe and test-fixture capacitance.

PARAMETER R CL 81 82
tpzH S0pF | Open | Closed
ten 1 kQ or
tpzL 150 pF | Closed | Open
e/ Closed
is tpHz 1k | s0pF pen
tpLZ Closed | Open
50 pF
tpdoryy —_— or Open Open
150 pF

Reference 50% —=—Vee
Input f ov

lld-t,u-b:ﬂ—th—ul

———V
Data |90 s N cc
| | | ' ov
VOLTAGE WAVEFORMS

SETUP AND HOLD AND INPUT RISE AND FALL TIMES

Output

Vee
Control
{Low-Level | 50% 50% ov
Emabingy ' — T T T T T
tpzL —H l“—ﬂ" tpLz
Output |~ V(;(:l | =Voe
Waveform 1 l 50%
(See Note B) | | 10%__ v,
tpzH H I
Output | — — VOH
Waveform 2 ﬂ
(See Note B) I ! ~0V
[—> tpz
VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES FOR 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.

o

. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following

characteristics: PRR < 1 MHz, Zo = 50 £, t; = 6 ng, t; = 6 ns.

. tpLz and tppyz are the same as tgjg.
. tpzL and tpzp are the same as tgn.
. tpLH and tpH(_ are the same as tp.

IGMmMO

. For clock inputs, fmax is measured when the input duty cycle is 50%.
The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

s
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