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RS595S

8-Bit Shift Registers With 3-State Output

1 FEATURES

8-Bit Serial Input, Parallel Output Shift
Serial Output (Q7S)

Power-Supply Range: 2V to 5.5V

Low Power Consumption: 160pA(Max)
Low Input Current: 1pA(Max)

Shift Register has Direct Clear

Storage Register with 3-state Outputs
Extended Temperature: -40°C to +125°C

2 APPLICATIONS

Enterprise and Communications
Industrial
Personal Electronics

3 DESCRIPTIONS

RS595S is an 8-bit serial-in/serial or parallel-out shift
register with a 3-state
outputs. Separate clocks are provided for both the shift
register and storage register. The shift register has an
asynchronous reset (MR) input, serial (SER) input, and serial
outputs (Q7S) for cascading. A low on MR will clear the shift
register. Data is shifted on the LOW-to-HIGH transitions of
the SRCLK input. The data in the shift register is transferred
to the storage register on a LOW-to-HIGH transition of the
RCLK input. If both clocks are connected together, the shift

storage register  and

register will always be one clock pulse ahead of the storage
register. Data in the storage register appears at the output
whenever the output enable input (OE) is Low. A High on
OE causes the outputs to assume a high-impedance OFF-

e LED Displays state. Operation of the OE input does not affect the state of
e Servers the registers.
Device Information (!
PART NUMBER PACKAGE BODY SIZE (NOM)
TSSOP16 5.00mmx4.40mm
RS595S SOP16 9.90mmx3.90mm
QFN2.5X3.5-16 2.50mmx3.50mm
(1) For all available packages, see the orderable addendum at the end of
the data sheet.
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4 FUNCTIONAL BLOCK DIAGRAM
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5 REVISION HISTORY

Note: Page numbers for previous revisions may different from page numbers in the current version.

VERSION Change Date Change Item
Al 2022/11/01 Initial version completed
A2 2023/04/17 Change QFN2.5X3.5-16L ORDERING NUMBER on Page 5 in RevA.1
A.3 2023/09/15 Update QFN2.5X3.5-16L PACKAGE on Page 17 in RevA.2
A3.1 2024/02/29 Modify packaging naming
A4 2025/05/21 Add Maximum Frequency fmax typical values
A5 2025/11/27 Add QFN2.5X3.5-16 RECOMMENDED LAND PATTERN
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6 PACKAGE/ORDERING INFORMATION V)

PRODUCT ONRS I\EIEIENRG TEM::'I:;:«;'EURE PACKAGE LEAD NT :I::Il((lﬁlc(;;E(z’ MSL® | PACKAGE OPTION
RS5955XTSS16 | -40°C ~+125°C TSSOP16 RS595 MSL3 | Tape and Reel, 4000

RS595S RS5955X516 -40°C ~+125°C SOP16 RS595 MSL3 | Tape and Reel, 4000
RS595SXTQW16 | -40°C ~+125°C | QFN2.5X3.5-16 RS595 MSL3 | Tape and Reel, 5000

NOTE:

(1) This information is the most current data available for the designated devices. This data is subject to change without notice and revision
of this document. For browser-based versions of this data sheet, refer to the right-hand navigation.

(2) There may be additional marking, which relates to the lot trace code information (data code and vendor code), the logo or the
environmental category on the device.

(3) RUNIC classify the MSL level with using the common preconditioning setting in our assembly factory conforming to the JEDEC
industrial standard J-STD-20F. Please align with RUNIC if your end application is quite critical to the preconditioning setting or if you
have special requirement.
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7 PIN CONFIGURATIONS
(TOP VIEW) (TOP VIEW)
Q
o 3
Q1[I Q 16 | Vec e 1
Q2[Z] 15] QO Q2 L2 ro {15] Qo
Q3 [3 | | (14| SER
Q3| 3 14| SER : |
— A I /13| OF
Qs [Z] 3] o [4 <8 oE
. [
Q5[5 [12 ] RCLK Q5[50 | | 32| RaK
___ | .
\, | ’/
Q6| 6 11 | SRCLK Q6 | 6, : | (11] SRCLK
. .. o
Q7[ 7 10 | MR Q7 L7, (10| MR
101 10
GND[ 8 9] Q7s 'D' —
z R
o o
TSSOP16/S0OP16 QFN2.5X3.5-16
PIN DESCRIPTION
PIN
TSSOP16/SOP16/ NAME TYPE FUNCTION
QFN2.5X3.5-16
1~7 Q1~Q7 (@] Parallel data output
8 GND G Ground.
9 Q7S (0] Serial data output
10 MR | Master reset (active Low)
11 SRCLK I Shift register clock input
12 RCLK I Storage register clock input
13 OE I Output enable input (active Low)
14 SER I Serial data input
15 QO I Parallel data output
16 Vce P Supply voltage

(1) I=input, O=output, P=power, G=Ground.
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8 FUNCTIONAL DESCRIPTION

CONTROL INPUT | OUTPUT
— T —— FUNCTION
SRCLK RCLK OE | MR SER Q7S | Qn
X X L L X L NC | a Low-level on MR only affects the shift registers
X T L L L empty shift register loaded into storage register
X X H L X L 7 zgireglster clear; parallel outputs in high-impedance OFF-
logic High-level shifted into shift register stage 0. Contents
T X L H H Q6S | NC | of all shift register stages shifted through, e.g. previous state
of stage 6 (internal Q6S) appears on the serial output (Q7S).
contents of shift register stages (internal QnS) are
X T L H X NC | QnS transferred to the storage register and parallel output stages
contents of shift register shifted through; previous contents
T T L H X Q6S | QNS | of the shift register is transferred to the storage register and
the parallel output stages

(1) H = HIGH voltage state;
L = LOW voltage state;
1T = LOW-to-HIGH transition;
X = don't care;
NC = no change;
Z = high-impedance OFF-state.

8.1 Timing Diagram
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9 SPECIFICATIONS
9.1 Absolute Maximum Ratings

Over operating free-air temperature range (unless otherwise noted)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vce Supply Voltage Range 0 6.5 \%
lik Input Clamp Current Vi<-05VorVi>Vcc+0.5V +20 mA
lok Output Clamp Current Vo< -0.5V or Vo > Vcc+0.5V +20 mA
Vo=-0.5V to (Vcc+0.5V)
lo Output Current Pin Q7S +25 mA
Pin Qn +35 mA
lcc Supply Current 70 mA
IeND Ground Current -70 mA
. TSSOP16 45
Bia Package thermal impedance @ °C/W
SOP16 150
T Junction Temperature © -40 150 oc
Tstg Storage Temperature -65 150

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only,
which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The package thermal impedance is calculated in accordance with JESD-51.

(38) The maximum power dissipation is a function of Timax, Resa, and Ta. The maximum allowable power dissipation at any ambient
temperature is Po = (T ymax) - Ta) / Resa. All numbers apply for packages soldered directly onto a PCB.

9.2 ESD Ratings
The following ESD information is provided for handling of ESD-sensitive devices in an ESD protected area only.
VALUE | UNIT
Human-Body Model (HBM), per ANSI/ESDA/JEDEC JS-001® +4000
Vesp) | Electrostatic discharge Charged-Device Model (CDM), per ANSI/ESDA/JEDEC JS-002? +1500 \Y
Machine Model (MM) +400

(1) JEDEC document JEP155 states that 500 V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250 V CDM allows safe manufacturing with a standard ESD control process.

A

‘ L ESD SENSITIVITY CAUTION

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be
more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.
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9.3 Recommended Operating Conditions
Voltages are reference to GND(OV).
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
Supply voltage Vce 2 55 \%
) ) Vce=2.0V 1.50
V”Aﬁg;g"e' input Vik Vee=4.5V 3.15 v
Vce=5.5V 3.85
Vce=2.0V 0.50
Low-level input voltage Vi Vce=4.5V 1.35 \%
Vce=5.5V 1.65
Input voltage Vi 0 Vce \%
Output voltage Vo 0 Vce \
o Vce=2.0V 625
2:?;;;;?2323? rise or Data inputs | Vcc=4.5V 139 ns/V
Vce=5.5V 83
Operating temperature Ta -40 125 °C
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9.4 Electrical Characteristics

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

PARAMETER TESTCONDITIONS | Ve | TEMP | MIN® | TYP@ | MAX® | UNIT
all outputs
20V 1.9
lo=-20 uA 4.5V FULL 4.4
5.5V 54
Q7S output
Von \%
lo=-4mA 4.5V 3.7
FULL
lo=-5.2mA 5.5V 4.7
Qn bus driver outputs
lo=-6 mA 4.5V 3.7
FULL
lo=-7.8mA 5.5V 4.7
all outputs
20V 0.1
lo=20pA 4.5V FULL 0.1
5.5V 0.1
Q7S output
VoL \%
lo=4mA 4.5V 0.4
FULL
lo=52mA 5.5V 04
Qn bus driver outputs
lo=6mA 4.5V 0.4
FULL
lo=-7.8mA 5.5V 04
li Input Leakage Current | Vi=Vcc or GND 5.5V FULL +1
log | OFF-State Output Vi=Vik or Vii; Vo=Vcc or GND | 5.5V | FULL £10 | A
Current
lcc Supply Current Vi=Vcc or GND; lo=0A 5.5V FULL 160
C Input Capacitance Vi=Vcc or GND 3.3V FULL 3.5 pF

(1) Limits are 100% production tested at 25°C. Limits over the operating temperature range are ensured through correlations using statistical
quality control (SQC) method.

(2) Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values may vary
over time and will also depend on the application and configuration.
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9.5 Switching Characteristics

over recommended operating free-air temperature range, Full=-40°C to 125°C. ()

-40°C to +125°C
PARAMETER Vcc=2.0V @ Vcc=4.5V @ Vcc=5.5V @ UNIT
MIN TYP® | MAX | MIN | TYP® | MAX | MIN | TYP® | MAX
Propagation Delay, tpd®
SRCLK to Q7S 42 18 16 ns
Propa}\:{gcatllczrt]oDSEy, tpd 40 18 18 ns
High to Low Propagation, MR
to Q7S, tpri® 28 14 10 ns
i (6)
Enalg_il'(;m()ehten 36 16 12 ns
i : - (7)
Dlsalz)l_g :-(;err,1 tdis 50 a1 38 ns
Pulse Width, tw
SRCLK High or Low 110 22 19 ns
Pulse Width, tw
RCLK High or Low 110 22 19 ns
Pulse Width, t 110 22 19 ns
Hold Width, tn
SER to SRCLK 3 3 3 ns
Set-up Time, tsu
SER to SRCLK 7> 15 13 ne
Set-up Time, tsu
SRCLK to RCLK 110 22 19 ns
Recovery Time trec
MR to SRCLK 75 15 13 s
Maximum Frequency fmax
SRCLK/RCLK Ci=15pF 4 30 20 95 24 105 MHz

(1) All unused inputs of the device must be held at Vcc or GND to ensure proper device operation.
(2) This parameter is ensured by design and/or characterization and is not tested in production.
(3) Typical values are measured at nominal supply voltage and Ta=25°C.

(4) tpdis the same as tPHL and tPLH.

(5) tpdis the same as tPHL only.

(6) tenis the same as tpzL and tpzH.

(7) tdisis the same as trLz and tpPHz.

9.6 Operating Characteristics

Ta=25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd¥ fi= 1 MHz; Vi = GND to Vcc @@ 115 pF

(1) Power dissipation capacitance per transceiver.
2) Cepis used to determine the dynamic power dissipation (Pp in uW).
Po = Cpp % Vcc? x fi+ 3 (CL x Vcc? x fo) where:
fi = input frequency in MHz;
fo = output frequency in MHz;
3 (CL x Vec? x fo) = sum of outputs;
CL = output load capacitance in pF;
Vce = supply voltage in V.
(3) All 9 outputs switching.
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10 PARAMETER MEASUREMENT INFORMATION
Vee Vee TEST s1
| tPHL/tPLH Open
e KYI\ Vo RL S1_— triz/trzL Vce
Il DuT — open teHz/tezH GND
I E Rr c ] Vi Vce
/L I te/te 6ns
7 ol 50pF
LOAD CIRCUIT Ru 1KQ

—— ty ——P
| | Vca

| |
Input XVCG/Z ><

Figure 1. Voltage Waveforms Pulse Duration

oV

————— Vca
Input *VCCI/Z \VCCI/Z
! oV

| |
tpLH ¢ » «—— to,

| |
— - Von

| | —
Output /§/Vcco/2 Schco/Z
V

Figure 2. Voltage Waveforms Propagation Delay Times

oL
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— V
OE input | | /0% cel
|Vc<:|/2 |4 Vca/2
10%

|—— — — — oV

Qn Output | | Veeo
LOW-to-OFF Veco/2 10%

OFF-to-LOW

Qn Output 90% Vo
HIGH-to-OFF Vcco/2

OFF-to-HIGH / oV

Figure 3. Voltage Waveforms Enable and Disable Times

Vca
MR input _\ Vca/2 T
__________ GND
Vca
SRCLK input Vca/2
————————— GND
< tPHL
Von
Q7S output Vca/2
______ VoL

Figure 4. Master Reset to Output Propagation Delays
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SRCLK input
GND

= tsu— ~—1/fma

— — Vca

RCLK input / Vca/2 S
_/ GND

— fyy—

~tpLH tpHr
*I — — — Von
Qn output Vca/2
VoL
Figure 5. Storage Clock to Output Propagation Delays
Vca
SRCLK input
GND
*‘ - th
|<_ Vca
SER input Vca/2
GND
—— VoH
Q7S output Vca/2
VoL

Figure 6. Data Set-up and Hold Times

NOTES: A. CLincludes probe and jig capacitance.
B. All input pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo = 50Q, dv/dt=1V/ns.
C. The outputs are measured one at a time, with one transition per measurement.
D. trizand terz are the same as tais.
E. trzLand tpzn are the same as ten.
F. teihand tere are the same as tpa.
G. All parameters and waveforms are not applicable to all devices.
H. The shaded areas indicate when the input is permitted to change for predictable output performance.
I. VoL and VoH are typical output voltage levels that occur with the output load.
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11 PACKAGE OUTLINE DIMENSIONS

SOP16®

e

[ N
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E1 E

O
nobobHbbbED

»
»

Al

Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
AW 1.750 0.069
Al 0.100 0.225 0.004 0.009
A2 1.300 1.500 0.051 0.059
b 0.390 0.470 0.015 0.019
C 0.200 0.240 0.007 0.010
D® 9.800 10.00 0.386 0.394
E® 3.800 4.000 0.150 0.157
E1l 5.800 6.200 0.228 0.244
e 1.270 (BSC) @ 0.050 (BSC) @

L 0.500 0.800 0.020 0.032

6 0° 8° 0° 8°

NOTE:

1. Plastic or metal protrusions of 0.15mm maximum per side are not included.
2. BSC (Basic Spacing between Centers), "Basic" spacing is nominal.
3. This drawing is subject to change without notice.
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Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
AWM 1.200 0.047
Al 0.050 0.150 0.002 0.006
A2 0.900 1.050 0.035 0.041
b 0.200 0.280 0.007 0.011
C 0.130 0.170 0.005 0.007
D 4.900 5.100 0.193 0.201
E® 4.300 4.500 0.169 0.177
E1l 6.200 6.600 0.244 0.260
e 0.650(BSC) @ 0.026(BSC) @
L 0.450 0.750 0.017 0.030
H 0.250 TYP 0.010 TYP
¢] 0° 8° 0° 8°

NOTE:
1. Plastic or metal protrusions of 0.15mm maximum per side are not included.
2. BSC (Basic Spacing between Centers), "Basic" spacing is nominal.
3. This drawing is subject to change without notice.
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QFN2.5X3.5-164
» E - 2 S —> b
-  UYygiuuu
| A
1 8
. D el |
RO.125
PIN 1 - _ — — R D 16 9|
CORNER D | | - Y
| /
\. EXPOSED K ﬂﬂﬂﬂﬂﬂ
v THERMALPAD 15 |, E1l | 10
BOTTOM VIEW
TOP VIEW
2.3
— 1 —
0.5 .
} ,,,,,,,,,,,,,, _
ok 213 ()
L(EB (G|
+a 25 + CD Co 3.3
< |€ ' | 075 (-3 (G|
Y
] By Ty o O 6 2 B = (-
24 < I
=0 o
]
3 0.6
SIDE VIEW RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
AWM 0.700 0.800 0.027 0.032
Al 0.000 0.050 0.000 0.002
A2 0.600 0.700 0.024 0.028
A3 0.203(REF) @ 0.008(REF) @
D@ 2.400 2.600 0.094 0.102
E@ 3.400 3.600 0.134 0.142
e 0.500(BSC) @ 0.020(BSC) @
b 0.200 0.300 0.007 0.012
L 0.300 0.500 0.012 0.020
D1 0.850 1.150 0.033 0.045
El 1.850 2.150 0.073 0.085
NOTE:

1. Plastic or metal protrusions of 0.075mm maximum per side are not included.
2. REF is the abbreviation for Reference.

3. BSC (Basic Spacing between Centers), "Basic" spacing is nominal.

4. This drawing is subject to change without notice.
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12 TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSION
A
—» P2 |- |«—PO—»]
Reel
a Diameter
" !
Q}:*_ Q2 Q}f_DQZ Q}/_DQZ 50
Q3T Q4 Q3T Q4 Q3T Q4 ¢
' \
v - 1 «—A0—>] KOf—
Y Reel Width(w1)
sy D|RECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Pack T Reel Reel A0 BO KO PO P1 P2 w Pinl
ackage TYP€ | Diameter | Width(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
SOP16 13” 16.4 6.50 | 10.30 | 2.10 4.0 8.0 2.0 16.0 Q1
TSSOP16 13” 12.4 6.90 5.60 1.20 4.0 8.0 2.0 12.0 Q1
QFN2.5X3.5-16 7" 15.0 2.80 3.80 1.20 4.0 4.0 2.0 12.0 Q1
NOTE:
1. All dimensions are nominal.

2. Plastic or metal protrusions of 0.15mm maximum per side are not included.
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IMPORTANT NOTICE AND DISCLAIMER

Jiangsu RUNIC Technology Co., Ltd. will accurately and reliably provide technical and reliability data (including
data sheets), design resources (including reference designs), application or other design advice, WEB tools, safety
information and other resources, without warranty of any defect, and will not make any express or implied
warranty, including but not limited to the warranty of merchantability Implied warranty that it is suitable for a
specific purpose or does not infringe the intellectual property rights of any third party.

These resources are intended for skilled developers designing with RUNIC products You will be solely
responsible for: (1) Selecting the appropriate products for your application; (2) Designing, validating and testing
your application; (3) Ensuring your application meets applicable standards and any other safety, security or other
requirements; (4) RUNIC and the RUNIC logo are registered trademarks of RUNIC INCORPORATED. All
trademarks are the property of their respective owners; (5) For change details, review the revision history
included in any revised document. The resources are subject to change without notice. Our company will not be
liable for the use of this product and the infringement of patents or third-party intellectual property rights due
to its use.
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