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Vi O\ HLETE @) 0.5 7 Y,
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ViL {RHP4 N B R Vee =3V 0.9 \Y
Vee =5.5V 1.65

Vi LR 0 5.5 v

Vo iy LR 0 Vee \
Vee =2V -50 pA

lo o HL TR LR Vce=3.3V+ 0.3V -4 mA
Vce=5V + 0.5V -8 mA
Vee =2V 50 PA

loL I HLSP 4T HH FRLIR Vee=3.3V £ 0.3V 4 mA
Vee=5V £ 0.5V 8 mA

e e Vce=3.3V £ 0.3V 100 ns/V
Vge=5V + 0.5V 20 ns/V
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S8 WK Vee LX
s M ORE mam MEORE
IOH='50 LA 2V § 5.5V Vcc-0.1 VCC Vcc-0.1 VCC
Von lon = -4mA 3V 2.58 2.48 v
lon = -8mA 4.5V 3.94 38
lo =50 u A 2V % 5.5V 0.1 0.1
VoL loL = 4mA 3V 0.36 044 V
loL = 8mA 4.5V 0.36 0.44
V) = 5.5V 5 GND J H. Ve = OV
I o 5oy 0V % 5.5V +0.1 1| pA
lec g Voo HGND, 10=0, Vee = |5 5y 4 40| uA
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1E B AR RS T B BUS AT IR Y Bl IS ( BRIES A UL )
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5.6 itEHRFE (£2)
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o | o L R s,
BN BA| BN BK| BN Bk

i M| & M A M

RCLR & H T 3.3V£0.3V 25 25 25 ns

SER 7 SRCLK t 2 &ff 3.3V£0.3V 3.5 3.5 35 ns

tsu ekl SRCLK * 7£ RCLK t Z i 3.3V £0.3V 8 8.5 8.5 ns
SRCLR #£ SRCLK t Z B Ay F 3.3V£0.3V 3 3 4 ns

SRCLR 7E RCLK t Z R A& HLF 3.3V £0.3V 8 9 9 ns

RCLR AT 3.3V£0.3V 5 5 5 ns

tw ok it 8 i [ RCLK 8¢ SRCLK Jy = B P B H 3.3V +0.3V 5 5 55 ns
RCLR 2 SRCLR Mk H1F 3.3V £0.3V 5 5 5 ns

ty LESEdnn | SER 7f SRCLK t 2 J& 5V + 0.5V 2 2 2 ns
RCLR T 5V £0.5V 25 25 25 ns

SER 7 SRCLK t i 5V £ 0.5V 3 3 3 ns

tsu P E I ] SRCLK t 7 RCLK t Z Hff 5V £0.5V 5 5 5 ns
SRCLR 7£ SRCLK t Z Bl N T 5V £ 0.5V 25 25 33 ns

SRCLR 7E RCLK t i Jfi& 5V £ 0.5V 5 5 5 ns

RCLR Mk HF 5V + 0.5V 5 5 5 ns

tw fkmrk gl |RCLK 2k SRCLK Jy7 T Bl A% H 5V £ 0.5V 5 5 5 ns
RCLR & SRCLR Jyfk H1-F 5V £0.5V 5 5 5.2 ns
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5.7 FFbett
EHRE R T TARREEE NG (BREERAE U ) . 1SS EFE
To=25°C | -40°C % 85°C | -40°C & 125°C
S A (HIN) | OBl () it Lt Voo | B M g B 0 B ) gy
AN A T V| ™ N H ™
A E 5 & & E
Frax - ; CL= 15pF 3.3V 95 170 80 ol 70 MHz
0.3V
Tou RCLK Qa - Qn CL= 15pF Ve 6 19| 1 135 1 149| ns
TonL RCLK Q- Q CL= 15pF Ve 6 19| 1 135 1 149| ns
TonL RCIR Qa - Qy CL = 15pF ggx * 6 98| 1 129 1 136| ns
Tou SRCLK Qu Cy = 15pF SV 66 13| 1 15 1 164 ns
TonL SRCLK Qu Cy = 15pF SV 66 13| 1 15 1 16.4| ns
TonL SRCIR Qu CL= 15pF ggx * 62 128 1 137] 1 15| ns
_ 33Vt
Frax - ; C. = 50pF >3 55 130 50 50 MHz
Tou RCLK Qa - Qn C. = 50pF Ve 79 154| 1 17| 1 186| ns
TonL RCLK Qa - Qn C. = 50pF Ve 79 154| 1 17| 1 186| ns
TonL RCIR Q- Q C. = 50pF Ve 9.1 135 1 16 1 16| ns
ToLn SRCLK Qu C_ = 50pF ggx * 9.2 165 1 185 1 20| ns
TonL SRCLK Qu Cy = 50pF SV 9.2 165 1 185 1 20| ns
TonL SRCIR Qu Cy = 50pF ggx * 9 163 1 172| 1 187| ns
Frax - ; CL= 15pF 5V£05V | 135 240 115 115 MHz
Tou RCLK Q- O CL= 15pF 5V £ 0.5V 43 74| 1 85| 1 95 ns
Tont RCLK Q- O CL= 15pF 5V £ 0.5V 43 74| 1 85| 1 95 ns
TonL RCIR Q- O CL= 15pF 5V £ 0.5V 45 76| 1 8ol 1 92| ns
Toun SRCLK Qn CL= 15pF 5V £ 0.5V 45 82| 1 94| 1 104] ns
TonL SRCLK Qu CL= 15pF 5V £ 0.5V 45 82| 1 94| 1 104] ns
TonL SRCLR Qu CL= 15pF 5V £ 0.5V 45 8| 1 91| 1 101] ns
Frax - ; C = 50pF 5V£05V | 120 180 95 95 MHz
ThLH RCLK QA - QH C|_ = 50pF 5V + 0.5V 5.6 9.4 1 10.5 1 11.5 ns
Tont RCLK Q- O C_ = 50pF 5V £ 0.5V 56 94| 1 105 1 15 ns
Tont RCIR Q- O C_ = 50pF 5V £ 0.5V 66 10| 1 14 1 1.7] ns
Toun SRCLK Qu CL = 50pF 5V £ 0.5V 64 102 1 14 1 124 ns
TonL SRCLK Qn C = 50pF 5V £ 0.5V 64 102 1 14 1 124] ns
TonL SRCLR Qn Cy = 50pF 5V £ 0.5V 64 10| 1 TRINE 121] ns
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Vee =5V, CL=50pF , Ta =25°C
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/ 48
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£ \V s 47

= 40 A~ ~ > T 465
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~ 30 /Y | —1 S 46

|~ 4.55
20 45
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10 ] — 44 —_ '245%0
. — 4.35 — 125°C
43
05 1 15 2 25 3 38 4 45588 25 225 20 175 -15 -125 -10 7.5 5 25 0
cc (V) lon (MA)
Bl 5-2. IR H IR PSR SR ] 5-3. RESERA T S S BRI R ( 5V )
05 33
\ 7
3.25
0.45 32
0.4 3.15 %
3.1
0.35 305

~ 03 _ 3

S < 295

‘g 0.25 Vg 2.9

> > 285

0.2 P
0.15 2.75
2.7

0.1 / — -40°C 2.65 — -40°C

0.05 / — 25°C 2.6 — 25°C

: — 125°C 2.55 — 125°C
0 25

0 25 5 75 10 125 15 175 20 225 25 25 225 -20 175 -15 -125 10 75 -5 25 0
loL (MA) lon (MA)
B 5-4. [RHEPRE T BESHERRIKER (5V HIEF) B 5-5. WHPRE TR BESHRRINKER (3.3V HIFE)
0.6 25
0.55 2.45
05 24 /
0.45 2.35
0.4 2.3
g 0.35 S 225
Z 03 I 22
O O
> 025 > 215
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0.15 2.05
0.1 — -40°C 5 —_ 0C
— 25°C — 25°C
0.05 — 125°C 1.95 — 125°C
0 1.9
0 25 5 75 10 125 15 175 20 225 25 16 14 12 -0 -8 -6 -4 2 0
loL (MA) lon (MA)
B 5-6. fRHE-PRATHH B ESEAAIKRR ( 3.3V HE) B 5-7. MHEPRETHHBESRARRIRKRAR ( 2.5V HEF)
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5.9 MR (4)
Ta=25°C (Bral 34bENT )

Vo (V)

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

\

/ — -40°C
— 25°C

v
— 125°C

0

2 4 6 8 10 12 14 16
loL (MA)

5-8. {RHETRE TR ES BRFKCR (2.5V BIR )
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6 ZHNERR

XHF R RA I 7S], B Z I8 AR R R AR R IR . P S N\ Kb 28 iy By DU 45k i R AR s R

PRR < 1MHz , Zo = 50Q , t < 2.5ns.

XTI |, fax RAERIN 525 HOY 50% IR o

B th R, BRI E AR

Test
Point

From Output
Under Test

CL(U

|||—|

(1) Cp WHEAR L FnM R e H i 2%
& 6-1. e H 1) S B
Vee

Clock 50%
Input | °
oV

tsu ! th
I I
| l}
Data ><30% ><50%
Input
oV

Bl 6-3. EERBIE , BEMREFN (A

90% oo% Ve
Input | |
10% 4 | |\ 10% oV
i B e e AR B ol A
90% go% T Vo
Output | |
10% 10%
| | Vo

e ST St
(1) t A1t 2 IIHBAAA S b HI.
& 6-5. FLEIRTE |, H A4 H F Bt 1)

[
| | Vee
Input ><50% ><30%
ov

B 6-2. IR , BkniraLn [

1 1
| | Vou
| |
Output 50% 50%

- VOL
(1) touy 1 topy Z IR 15 tog AHFD
A 6-4. R AEREER

VOH(F‘); VOL(P)* iy
Quiet
Output

Vorw)
TE T A LAt 170 B 1) 6 s 300 75 4 e s R
&l 6-6. F ST ANR S
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7 VE4N
7.1 R

SN74AHC594-Q1 &3k 8 (i hi a7 f7a% , "X} 8 i D A7 Mk A A7 oS kAT ik . B A7 AE 28 %1 (SRCLK) Filff
ST 27 AT B AR R LAl A A7 28 B — NI
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

SN74AHC594QPWRQ1 Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHC594Q
SN74AHC594QPWRQ1.A Active Production TSSOP (PW) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AHC594Q
SN74AHC594QWBQBRQ1 Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AH594Q

SN74AHC594QWBQBRQ1.A  Active Production WQFN (BQB) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 AH594Q

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN74AHC594-Q1 :
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NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
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SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/A 02/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.
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EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
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SCALE: 10X

4220204/A 02/2017

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
BQOB 16 WQFN - 0.8 mm max height

2.5x 3.5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE

BOB0016B WQFN - 0.8 mm max height
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NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
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BOB0016B

EXAMPLE BOARD LAYOUT

WQFN - 0.8 mm max height
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
BOB0016B WQFN - 0.8 mm max height
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SCALE: 20X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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