SN54HC590A, SN74HC590A
8-BIT BINARY COUNTERS
WITH 3-STATE OUTPUT REGISTERS

SCLSO039F - DECEMBER 1982 - REVISED SEPTEMBER 2003

® 2-V106-V Ve Operation ® +6-mA Output Drive at 5 V
® High-Current 3-State Parallel Register ® [ow Input Currentof 1 pA Max
Outputs Can Drive Up To 15 LSTTL Loads ® 3-Bit Counter With Register
® | ow Power Consumption, 80- pA Max Icc ® Counter Has Direct Clear
® Typicalt pq =14 ns
SN54HC590A . . . J OR W PACKAGE SN54HC590A . . . FK PACKAGE
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description/ordering information

The '"HC590A devices contain an 8-bit binary counter that feeds an 8-bit storage register. The storage register
has parallel outputs. Separate clocks are provided for both the binary counter and storage register. The binary
counter features direct clear (CCLR) and count-enable (CCKEN) inputs. A ripple-carry output (RCO) is provided
for cascading. Expansion is accomplished easily for two stages by connecting RCO of the first stage to CCKEN
of the second stage. Cascading for larger count chains can be accomplished by connecting RCO of each stage
to the counter clock (CCLK) input of the following stage.

CCLK and the register clock (RCLK) inputs are positive-edge triggered. If both clocks are connected together,
the counter state always is one count ahead of the register. Internal circuitry prevents clocking from the clock
enable.

ORDERING INFORMATION

" movcet | omeee | orare
PDIP - N Tube of 25 SN74HC590AN SN74HC590AN
Tube of 40 SN74HC590AD
. . SOIC-D Reel of 2500 SN74HC590ADR HC590A
~40°Cto85°C Reel of 250 SN74HC590ADT
Tube of 40 SN74HC590ADW
SOIC - W o celof2000 | SN74HC590ADWR | HCP90A
CDIP - J Tube of 25 SNJ54HC590AJ SNJ54HC590AJ
-55°C t0 125°C | CFP - W Tube of 150 SNJ54HC590AW SNJ54HC590AW
LCCC - FK | Tube of 55 SNJ54HC590AFK | SNJ54HC590AFK

t Package drawings,

standard packing quantities, thermal data, symbolization, and PCB design

guidelines are available at www.ti.com/sc/package.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright © 2003, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i On products compliant to MIL-PRF-38535, all parameters are tested
dard warranty. P g does not y include I unless otherwise noted. On all other products, production
testing of all parameters. l EXAS p ing does not ily include testing of all parameters.
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SN54HC590A, SN74HC590A
8-BIT BINARY COUNTERS

WITH 3-STATE OUTPUT REGISTERS

SCLS039F - DECEMBER 1982 - REVISED SEPTEMBER 2003

timing diagram
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TIMING SEQUENCE
Clear Counter (asynchronous).

Count 0x02, 0x03.
3-state the outputs
Count up: 0x04
Enable outputs.
Continue up: 0x05

9. Store 0x05 in register.

©NOoOOAWNE

Count up: 0x01. Store 0x00 in register.
Inhibit counter clock (CCKEN = HIGH). Store 0x01 in register.

10.Continue counting: 0x06...0xFD, OxFE, OxFF, 0x00, etc.

11. Store 0x00 in register.

)]
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SN54HC590A, SN74HC590A
8-BIT BINARY COUNTERS
WITH 3-STATE OUTPUT REGISTERS

SCLSO039F - DECEMBER 1982 - REVISED SEPTEMBER 2003

logic diagram (positive logic)
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Pin numbers shown are for the D, DW, J, N, and W packages.
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SN54HC590A, SN74HC590A
8-BIT BINARY COUNTERS

WITH 3-STATE OUTPUT REGISTERS

SCLS039F - DECEMBER 1982 - REVISED SEPTEMBER 2003

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
SUPPIY VOIAGE FANGE, VG - - ot v vttt ettt e e e e e e e e -05Vto7V
Input clamp current, ik (Vi <0orVi>Vee)(see Note 1) ..o e 20 mA
Output clamp current, ok (Vo <0orVg>Vcce)(seeNote 1) ... ... +20 mA
Continuous output current, Io (Vo =010 VEE) oo +35 mA
Continuous current through Voo or GND Lo e +70 mA
Package thermal impedance, 63p (see Note 2): Dpackage ................ ... ..ot 73°C/IW

DWpackage .........ccoiiiiiiiiinnnnnnn 57°C/IW
Npackage ..........coiiiiiiiii i 67°C/W

Storage temperature range, Tstg

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 package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions (see Note 3)

SN54HC590A SN74HC590A
MIN  NOM  MAX MIN  NOM  MAX UNIT
Vce  Supply voltage 2 5 6 2 5 6 \%
Vcec=2V 15 15
V|H  High-level input voltage Vcc =45V 3.15 3.15 \Y;
Vcc=6V 4.2 4.2
Vcc=2V 0.5 0.5
VL Low-level input voltage Vcc =45V 1.35 1.35 \Y
Vcc=6V 1.8 18
V| Input voltage Vce Vce \Y
Vo Output voltage Vce Vce \%
Vcec=2V 1000 1000
td Input transition (rise and fall) time Vcc=45V 500 500 ns
Vcc=6V 400 400
TA Operating free-air temperature -55 125 -40 85 °C

¥ If this device is used in the threshold region (from ViLmax = 0.5V to Vjymin = 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 Vcc = 2 V does not damage the device; however, functionally,
the CCLK and RCLK inputs are not ensured while in the shift, count, or toggle operating modes.
NOTE 3: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inpults, literature number SCBA004.
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SN54HC590A, SN74HC590A
8-BIT BINARY COUNTERS
WITH 3-STATE OUTPUT REGISTERS

SCLSO039F - DECEMBER 1982 - REVISED SEPTEMBER 2003

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

Tp = 25°C SN54HC590A | SN74HC590A
PARAMETER TEST CONDITIONS vee o 1ve v N vax T v vl UNIT
2V 1.9 1.998 1.9 1.9
IOH = —20 pA 45V 4.4 4.499 4.4 4.4
6V 5.9 5.999 5.9 5.9
VOH Vi=VjgorVjL |RCO, oy =-4mA sy |39 42 3.7 3.84 v
QA-QH. loH =-6 MA 3.98 4.3 3.7 3.84
RCO, IoH = -5.2 mA 548 58 5.2 5.34
QaA-QH. loH=-7.8 MA v 5.48 5.8 5.2 5.34
2V 0.002 0.1 0.1 0.1
loL = 20 pA 45V 0.001 0.1 0.1 0.1
6V 0.001 0.1 0.1 0.1
VoL Vi=Vjgorv. |RCO,loL=4mA iy 0.17 0.26 0.4 033 v
QA—QH. loL = 6 mA 0.17 0.26 0.4 0.33
RCO, g =5.2 mA 0.15 0.26 0.4 0.33
QA—QH. loL = 7.8 MA eV 0.15 0.26 0.4 0.33
I V|=Vccor0 6V +0.1  +100 +1000 +1000 | nA
loz Vo =Vce or 0 6V 4001 05 +10 45| uA
Icc Vi=Vccor0, Ig=0 6V 8 160 80| pA
Ci t026VV 3 10 10 10| pF
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SN54HC590A, SN74HC590A
8-BIT BINARY COUNTERS
WITH 3-STATE OUTPUT REGISTERS

SCLS039F - DECEMBER 1982 - REVISED SEPTEMBER 2003

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

TA=25°C | SN54HC590A | SN74HC590A
Vee Twin max| MmN wmax | wmin wax | N
2V 4 25 3.2
fclock  Clock frequency 45V 20 13 16 [ MHz
6V 24 16 19
2V 125 200 155
CCLK or RCLK high or low 45V 25 38 31
_ 6V 21 32 26
tw Pulse duration v 100 50 o5 ns
CCLR low 45V 20 30 25
6V 17 26 21
2V 100 150 125
CCKEN low before CCLKT 45V 20 30 25
6V 17 26 21
2V 100 150 125
tsu Setup time CCLR high (inactive) before CCLKT 45V 20 30 25 ns
6V 17 26 21
2V 100 150 125
CCLKT before RCLKTT 45V 20 30 25
6V 17 26 21
2V 50 75 60
th Hold time CCKEN low after CCLKT 45V 10 15 12 ns
6V 9 13 1

T This setup time ensures that the register gets stable data from the counter outputs. The clocks may be tied together, in which case the register
is one clock pulse behind the counter.
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SN54HC590A, SN74HC590A
8-BIT BINARY COUNTERS
WITH 3-STATE OUTPUT REGISTERS

SCLSO039F - DECEMBER 1982 - REVISED SEPTEMBER 2003

switching characteristics over recommended operating free-air temperature range, C L = 50 pF
(unless otherwise noted) (see Figure 1)
SN54HC590A
PARAMETER (IFNRPOU'\% (OUTH(ZUT) vee Ta =25°C i e | ONT
MIN  TYP MAX
2v 4 8 2.5
fmax 45V 20 35 13 MHz
6V 24 40 16
2v 80 150 225
tpd CCLKT RCO 45V 20 31 45| ns
6V 15 26 38
2v 70 130 195
tPLH CCLR! RCO 45V 18 28 39| ns
6V 14 23 33
2v 70 140 210
tod RCLKT Q 45V 18 31 42 ns
6V 14 25 36
2V 80 125 185
ten OEl Q 45V 20 30 37| ns
6V 15 28 31
2v 80 125 185
tdis OET o) 45V 20 30 37| ns
6V 15 28 31
2v 38 75 110
RCO 45V 8 15 22
. 6V 6 13 L
2V 38 60 90
Q 45V 8 12 18
6V 6 10 15

* This parameter is not production tested for the SN54HC590A.
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SN54HC590A, SN74HC590A
8-BIT BINARY COUNTERS
WITH 3-STATE OUTPUT REGISTERS

SCLS039F - DECEMBER 1982 - REVISED SEPTEMBER 2003

switching characteristics over recommended operating free-air temperature range, C L = 50 pF
(unless otherwise noted) (see Figure 1)
SN74HC590A
PARAMETER (IF,\IRPOU'\% (OUTTCF),UT) vee Ta = 25°C N wax | UNIT
MIN  TYP MAX
2v 4 8 3.2
fmax 45V 20 35 16 MHz
6V 24 40 19
2v 80 150 190
tpd CCLKT RCO 4.5V 20 30 38| ns
6V 15 26 33
2v 70 130 165
tPLH CCLR{ RCO 45V 18 26 33| ns
6V 14 22 28
2V 70 140 175
tpd RCLKT Q 45V 18 28 35| ns
6V 14 24 30
2V 80 125 155
ten OE! Q 45V 20 25 31| ns
6V 15 21 26
2V 80 125 155
tdis OET Q 45V 20 25 31| ns
6V 15 21 26
2v 38 75 95
RCO 45V 8 15 19
: 6V 6 13 .
2V 38 60 75
Q 45V 8 12 15
6V 6 10 13
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SN54HC590A, SN74HC590A
8-BIT BINARY COUNTERS
WITH 3-STATE OUTPUT REGISTERS

SCLSO039F - DECEMBER 1982 - REVISED SEPTEMBER 2003

switching characteristics over recommended operating free-air temperature range, C L = 150 pF
(unless otherwise noted) (see Figure 1)
SN54HC590A
PARAMETER (IFI\IRPOU,\'AI') (OUTI'(I?’UT) Vee Ta =25°C MIN  MAX UNIT
MIN  TYP MAX
2v 100 300 447
tod RCLKT Q 45V 24 60 9| ns
6V 20 51 77
2v 90 200 300
ten OE Q 45V 23 40 60| ns
6V 19 34 51
2v 45 210 315
t* Q 45V 17 42 63| ns
6V 13 36 53
* This parameter is not production tested for the SN54HC590A.
switching characteristics over recommended operating free-air temperature range, C L = 150 pF
(unless otherwise noted) (see Figure 1)
SN74HC590A
PARAMETER FROM o vee Ta = 25°C UNIT
(INPUT) (OUTPUT) MIN  MAX
MIN  TYP MAX
2V 100 300 380
tod RCLKT Q 45V 24 60 76| ns
6V 20 51 65
2V 90 200 250
ten OE Q 45V 23 40 50 [ ns
6V 19 34 43
2V 45 210 265
ty Q 45V 17 42 53| ns
6V 13 36 45
operating characteristics, T p = 25°C
PARAMETER TEST CONDITIONS | TYP | UNIT
de Power dissipation capacitance No load 250 pF

*9 TEXAS
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SN54HC590A, SN74HC590A
8-BIT BINARY COUNTERS
WITH 3-STATE OUTPUT REGISTERS

SCLS039F - DECEMBER 1982 - REVISED SEPTEMBER 2003

PARAMETER MEASUREMENT INFORMATION

Vce
PARAMETER RL CL S1 S2
S1 tpzH S0pF | Open | Closed
Te5t R ten 1kQ or
From Output Point L tpzL 150 pF | Closed Open
Under Test tpHZ Open Closed
C tgi 1kQ 50 pF
(see Note A)L ™ s2 dis tpLz Closed | Open
l 50 pF
= = tpd ort¢ - or Open Open
LOAD CIRCUIT 150 pF

High-Level . - _0 —Vee
Pulse 50% 50%

Reference 0
Input 50%

\
“‘ tsu —plt— th _"

‘ oV ‘ v
— ty —» Data 90% 90% —Yee
\ \ inout - 50% N 50%
\ \ Vee MUt 10% " L% oy
Low-Level 50% 50%
Pulse vV ) —» [t
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PULSE DURATIONS

SETUP AND HOLD AND INPUT RISE AND FALL TIMES

Output
Input _/( 50% ST; 50% Control Vec
ov (Low-Level 50% 50%
4 tppy —» e tpyL —» Enabling) | M=————-=<,l{ ———— —— oV
4~ tPLH € tPHL \
In-Phase \ P S\~~~ VoH tpzL ¥ P tpz
Output \ 50% £ | ° ° N 50% Output
10% ‘ ‘ ‘ 10% V, Waveform 1
\ —» —» |t (See Note B)
[ tpy P tpLH ¥
‘ b VOH tpzH H |¢—>— tpHz
0, 0,
Out-of- 0% N 5% 50% _)Z‘ 90% Output | o095 VoH
Phase \ ‘ 10% 10% ‘ +——VoL Waveform 2 50% °
Output —» et —» |t (See Note B) =0V
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY AND OUTPUT TRANSITION TIMES

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

ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS

B. Waveform 1 is for an output with internal 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, Zg =50 Q, t =6 ns, tf = 6 ns.

tpLz and tpyz are the same as tyjs.
tpzL and tpzp are the same as tep.
tpLH and tpy_ are the same as tpg.

®mmo

The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
5962-89603012A ACTIVE LCCC FK 20 1 TBD Call Tl Level-NC-NC-NC
5962-8960301EA ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
5962-8960301FA ACTIVE CFP W 16 1 TBD Call Tl Level-NC-NC-NC
SN54HC590AJ ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
SN74HC590AD ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
SN74HC590ADE4 ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74HC590ADR ACTIVE SOIC D 16 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74HC590ADRE4 ACTIVE SOIC D 16 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74HC590ADT ACTIVE SOIC D 16 250 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74HC590ADTE4 ACTIVE SoIC D 16 250 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74HC590ADW ACTIVE SOIC DW 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
SN74HC590ADWG4 ACTIVE SOIC DwW 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
SN74HC590ADWR ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74HC590ADWRG4 ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74HC590AN ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(ROHS)
SN74HC590AN3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN74HC590ANE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(ROHS)
SNJ54HC590AFK ACTIVE LCCC FK 20 1 TBD Call Tl Level-NC-NC-NC
SNJ54HC590AJ ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
SNJ54HC590AW ACTIVE CFP W 16 1 TBD Call Tl Level-NC-NC-NC

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS) or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
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