TPIC6C596
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS093C - MARCH 2000 - REVISED APRIL 2005

® Lowrpsn)---7QTyp D, N, OR PW PACKAGE

® Avalanche Energy ...30mJ (TOP VIEW)

® Eight Power DMOS Transistor Outputs of Vee Il 2 v 16[] GND

100-mA Continuous Current SeErINT] 2 15[] SRCK

® 250-mA Current Limit Capability DRAINO [] 3 14[] DRAIN7

® ESD Protection ...2500V DRAINL[J4  13[] DRAING

® OQutput Clamp Voltage ...33V Biﬁmg 2 ﬁ% Biﬁ:mi

® Enhanced Cascading for Multiple Stages Rl 10f] RCK

® All Registers Cleared With Single Input Glls 9[] SER OUT

® | ow Power Consumption

description logic symbol
The TPIC6C596 is a monolithic, medium-voltage, G -8 EN3
low-current power 8-bit shift register designed for Rck 10 c2
use in systems that require relatively moderate - 7 SRGS
load power such as LEDs. The device contains a CLR " R
built-in voltage clamp on the outputs for inductive SRCK > C1
transient protection. Power driver applications 5 ! C C 3
i i SERIN 1D > 2 DRAINO
include relays, solenoids, and other low-current or 4
medium-voltage loads. o DRAINL
DRAIN2

This device contains an 8-bit serial-in, parallel-out 6
shift register that feeds an 8-bit D-type storage 11 DRAIN3
register. Data transfers through both the shift and 1 DRAIN4
storage registers on the rising edge of the shift DRAINS
register clock (SRCK) and the register clock 13 DRAING
(RCK), respectively. The storage register trans- - 14 DRAIN7
fers data to the output buffer when shift register 9 SER OUT

clear (CLR) is high. When CLR is low, all registers
!n the de‘,"ce are Cleared' When output ena_ble ©) T This symbol is in accordance with ANSI/IEEE Std 91-1984

is held high, all data in the output buffers is held and IEC Publication 617-12.

low and all drain outputs are off. When G is held

low, data from the storage register is transparent to the output buffers. When data in the output buffers is low,
the DMOS transistor outputs are off. When data is high, the DMOS transistor outputs have sink-current
capability. The serial output (SER OUT) is clocked out of the device on the falling edge of SRCK to provide
additional hold time for cascaded applications. This will provide improved performance for applications where
clock signals may be skewed, devices are not located near one another, or the system must tolerate
electromagnetic interference.

‘ This device contains circuits to protect its inputs and outputs against damage due to high static voltages or electrostatic fields. These
circuits have been qualified to protect this device against electrostatic discharges (ESD) of up to 2 kV according to MIL-STD-883C,
‘Ez I\ Method 3015; however, it is advised that precautions be taken to avoid application of any voltage higher than maximum-rated
voltages to these high-impedance circuits. During storage or handling, the device leads should be shorted together or the device
should be placed in conductive foam. In a circuit, unused inputs should always be connected to an appropriated logic voltage level,
preferably either Vcc or ground. Specific guidelines for handling devices of this type are contained in the publication Guidelines for

Handling Electrostatic-Discharge-Sensitive (ESDS) Devices and Assemblies available from Texas Instruments.

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.

Prodycth conform !2 sgecif_ications per thedlerms t:l Texas In_sllrymlendts l’
testing olvzlalr;r):rr‘;yrﬁ;ters. " g doesno yineluce TEXAS
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TPIC6C596

POWER LOGIC 8-BIT SHIFT REGISTER

SLIS093C - MARCH 2000 - REVISED APRIL 2005

description (continued)

Outputs are low-side, open-drain DMOS transistors with output ratings of 33 V and 100 mA continuous
sink-current capability. Each output provides a 250-mA maximum current limit at Tc = 25°C. The current limit
decreases as the junction temperature increases for additional device protection. The device also provides up
to 2500 V of ESD protection when tested using the human-body model and the 200-V machine model.

The TPIC6C596 is characterized for operation over the operating case temperature range of —40°C to 125°C.

logic diagram (positive logic)
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TPIC6C596
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS093C - MARCH 2000 - REVISED APRIL 2005

schematic of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL DRAIN OUTPUTS

Vce

® @ DRAIN

=

:
]

141

25V A

<«
GND }_I ®

absolute maximum ratings over recommended operating case temperature range (unless
otherwise noted)

- ® ® GND

Logic supply voltage, Vo (See NOte 1) .. ... 7V
Logic input voltage range, V| ... -0.3Vto7V
Power DMOS drain-to-source voltage, Vpg (see Note 2) . ..., 33V
Continuous source-to-drain diode anode CUrrent . ........ ...t 250 mA
Pulsed source-to-drain diode anode current (see Note 3) ... .ot e 500 mA
Pulsed drain current, each output, all outputs on, Ip, Tc =25°C (see Note 3) ................... 250 mA
Continuous drain current, each output, all outputs on, Ip, Tc =25°C ........................... 100 mA
Peak drain current single output, Ipp, Tc=25°C(seeNote 3) ..., 250 mA
Single-pulse avalanche energy, Eag (see Figure 4) . ... ... . 30 mJ
Avalanche current, Iag (See NOte 4) . ... 200 mA
Continuous total dissipation . ........ ...ttt See Dissipation Rating Table
Operating virtual junction temperature range, T3 ...t —40°C to 150°C
Operating case temperature range, TC ..ottt it e e —40°C to 125°C
Storage temperature range, Tgg -« .o vv v vt it —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds . ...........c.c i, 260°C

1 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. Allvoltage values are with respect to GND.

2. Each power DMOS source is internally connected to GND.
3. Pulse duration <100 ps and duty cycle < 2%.
4. DRAIN supply voltage = 15V, starting junction temperature (Tjg) = 25°C, L = 1.5 H, Iag = 200 mA (see Figure 4).

DISSIPATION RATING TABLE

PACKAGE Tc<25°C DERATING FACTOR Tc =125°C
POWER RATING ABOVE T = 25°C POWER RATING
D 1087 mW 8.7 mw/°C 217 mW
N 1470 mW 11.7 mw/°C 294 mw
PW 1372 mW 10.976 mW/°C 274 mwW
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TPIC6C596
POWER LOGIC 8-BIT SHIFT REGISTER
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recommended operating conditions

MIN MAX UNIT
Logic supply voltage, Vcc 4.5 55 \%
High-level input voltage, V|H 0.85Vcc \
Low-level input voltage, V| 0.15Vcce \Y
Pulsed drain output current, Tc = 25°C, Vcc =5V, all outputs on (see Notes 3 and 5 and Figure 11) 250 mA
Setup time, SER IN high before SRCKT, tg, (see Figure 2) 15 ns
Hold time, SER IN high after SRCKT, th (see Figure 2) 15 ns
Pulse duration, tyy (see Figure 2) 40 ns
Operating case temperature, Tc -40 125 °C
NOTES: 3. Pulse duration <100 us and duty cycle < 2%.
5. Technique should limit Tj - T¢ to 10°C maximum.
electrical characteristics, V. cc =5V, T¢c = 25°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
V(BR)DSX Drain-to-source breakdown voltage ID=1mA 33 37 \%
Vsp Source-to-drain diode forward voltage I =100 mA 0.85 1.2 \Y
VOH High-level output voltage, SER OUT :g: ; :iomlf:, zgi ; ;12 z 4.1 4442 \Y;
loL = 20 pA, Vcc =45V 0.005 0.1
VoL Low-level output voltage, SER OUT oL = 4mA, Ve =45V 03 05 \Y
IIH High-level input current Vcc=55Y, V|=Vcc 1 uA
L Low-level input current Vcc =55V, V=0 -1 A
All outputs off 20 200
Icc Logic supply current Vcec =55V All oUtputs on 150 500 LA
Icc(FRQ)  Logic supply current at frequency Efoi'fpztg 2#_‘2’ gle_e:Fsi’guprE’s 2and 6 1.2 5 mA
N Nominal current }r/gS:(%g)(’é,O.S ! ISNe; ll\l%tes 5,6and7 9% mA
Vps =30V, Vcc =55V 0.1 0.2
IDSX Off-state drain current Vps =30V, Vcc =55V, 015 03 UA
Tc = 125°C
I\/DCC5=04rT]5A\,/ 6.5 9
ID =50 mA,
'DS(on) Static drain-source on-state resistance TDC =125°C, asrfg 23:,255? 21?1:8 9.9 12 Q
Vcc =45V
l\/DCC]-IO?LgnC’ 68 10
NOTES: 5. Technique should limit Tj — T to 10°C maximum.

o

These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.
7. Nominal current is defined for a consistent comparison between devices from different sources. It is the current that produces a
voltage drop of 0.5V at T¢ = 85°C.

{'f TEXAS
INSTRUMENTS

4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



TPIC6C596
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switching characteristics, V. cc =5V, T¢c =25°C

PARAMETER TEST CONDITIONS MIN TYP  MAX | UNIT
tPLH Propagation delay time, low-to-high-level output from G 80 ns
tPHL Propagation delay time, high-to-low-level output from G Cp =30 pF, Ip=75mA, 50 ns
tr Rise time, drain output See Figures 1, 2, and 9 100 ns
tf Fall time, drain output 80 ns
tpd Propagation delay time, SRCK{ to SEROUT geL:e:Fsi,guprZZ ID=75mA, 15 ns
f(srck) Serial clock frequency gle_e:l\i?tepg D =75 mA, 10| MHz
ta Reverse-recovery-current rise time IE = 100 mA, di/dt = 10 Alus, 100
trr Reverse-recovery time See Notes 5 and 6 and Figure 3 120 ns

NOTES: 5. Technique should limit Ty — T¢ to 10°C maximum.

6.
8.

These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.
This is the maximum serial clock frequency assuming cascaded operation where serial data is passed from one stage to a second

stage. The clock period allows for SRCK — SEROUT propagation delay and setup time plus some timing margin.

thermal resistance

PARAMETER TEST CONDITIONS MIN  MAX | UNIT
D package 115
ReJa Thermal resistance, junction-to-ambient N package All 8 outputs with equal power 85| °c/w
PW package 108
PARAMETER MEASUREMENT INFORMATION
5V 15V 765 43210 5y
1 SRCK |‘| I‘I |‘| |‘| I‘I I‘I I‘I I‘I _____
r————-l 7|— Vcc oV
CLR = —— 5V
- G
| | 15 RL =200 i L ov
| SREC pur ouput v I 1 [ 17— SV
utput
| wed | s [ L[] o
| Generator SERIN — sy
(see Note A)
I 10 lrck CL =30pF RCK 1 ov
— (see Note B)
I "G crR | >V
| [ = a4 ov
L —— g GND
j_16 DRAIN1 | - 1V
= 05V
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The word generator has the following characteristics: ty < 10 ns, tf < 10 ns, ty, = 300 ns, pulsed repetition rate (PRR) = 5 kHz,

Zo=50Q.
B. Cy includes probe and jig capacitance.

Figure 1. Resistive-Load Test Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION

——— 5V
G 50% 50%
\ | oV
5V 15V
‘ > \K_ tPLH —» |4 tpHL
|
1 - - —— 24V
F———— - Output | 1 90% 90%
| —cr 'CC b 10% I | I\ 10%
| | 15 v RL =200 Q N "‘_ . \
[—{SRcK 3-6, r € tf
I word Ut 11-14 Output SWITCHING TIMES ”
| Generator 2 SER IN DRAIN
(see Note A) l —— — By
I 10 pek CL=30pF  sRrck \ f 50% S
s|— (seeNote B) @@ e ov
| —4G GND I tsy —t¢—»!
| | =
16 ) | th
= \ o= SV
SERIN 50% 50%
TESTCRCUT N | oV

INPUT SETUP AND HOLD WAVEFORMS

50%

\ \
\

i

SRCK

>

SER OUT k 50%

SER OUT PROPAGATION DELAY WAVEFORM

NOTES: A. The word generator has the following characteristics: ty < 10 ns, tf < 10 ns, ty, = 300 ns, pulsed repetition rate (PRR) = 5 kHz,
Zp =50 Q.
B. C includes probe and jig capacitance.

Figure 2. Test Circuit, Switching Times, and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION

r TPK
DRAIN |
| | T
I Circuit | 2500 uF
I Under I 250V
I Test | = +
| | I L=085mH 15V—
F —
I (see Note A) I
I | TP A L
I, - -
< ¥ 5
t
! \ _“\ 3 Driver
_| _,_L RG
VGG
(see Note B) 500
TEST CIRCUIT -
NOTES: A.
TP A test point.
B.

tp =7 s, and t3 =3 us.

0.1A
& di/dt = 10 A/ us
[= //
/
0 L\ N\
| T \/ VY
AN AT
\ | /|
\ |/ \
RM [~———+—— \
| ‘ |
|
|
l—— tr —¥
CURRENT WAVEFORM

The DRAIN terminal under test is connected to the TP K test point. All other terminals are connected together and connected to the

The Vg amplitude and Rg are adjusted for di/dt = 10 A/us. A Vg double-pulse train is used to set Iz = 0.1 A, where t1 =10 us,

Figure 3. Reverse-Recovery-Current Test Circuit and Waveforms of Source-to-Drain Diode

5V
]
1
7[—
iR Vce
r———— nl
| 151srck
| |, DUT
Word
——{SER IN
I Generator |
| (see Note A) |—10 RCK DRAIN
| I 8ls GND
b e J
116

15V

30 Q

15H

Vps

SINGLE-PULSE AVALANCHE ENERGY TEST CIRCUIT

\ P tay
—+———5v
Input ‘
— ] SeeNoteB b | oV

_ V(BR)DSX =33V
| MIN

VOLTAGE AND CURRENT WAVEFORMS

NOTES: A. The word generator has the following characteristics: t; < 10 ns, tf< 10 ns, Zg = 50 Q.
B. Input pulse duration, ty, is increased until peak current Ipag = 200 mA.
Energy test level is defined as Eas = Ias X V(BR)DSX X tay/2 = 30 mJ.

Figure 4. Single-Pulse Avalanche Energy Test Circuit and Waveforms
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TYPICAL CHARACTERISTICS

PEAK AVALANCHE CURRENT

Vs
TIME DURATION OF AVALANCHE
1 [ T T
- Tc=25°C
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=
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Q

25

20

15

10

'DS(on) — Drain-to-Source On-State Resistance -

0

tay — Time Duration of Avalanche — ms

Figure 5

DRAIN-TO-SOURCE ON-STATE RESISTANCE

VS
DRAIN CURRENT

\ \
Vcc =5V
See Note A
Tc =125°C /
/ /
yd g
’__/
Tc= 25°C/,/
-
I
Tc=-40°C
<)(J_
50 70 90 110 130 150 170 190 250

Ip — Drain Current — mA

Figure 7

NOTE A: Technique should limit Tj - T¢ to 10°C maximum.

Icc — Supply Current — mA

Q

'DS(on) ~ Static Drain-to-Source On-State Resistance ~

SUPPLY CURRENT

VS

FREQUENCY

6 T T T TTTIT T
Vcc =5V
Tc = —-40C° to 125°C l
5 /
. /
/
3
/ |
2
/
/
1 /
d
——"/
0 —
0.1 1 10 100
f — Frequency — MHz
Figure 6
STATIC
DRAIN-TO-SOURCE ON-STATE RESISTANCE
VS
LOGIC SUPPLY VOLTAGE
12 T
‘ Ip = 50 mA
\ Tc =125°C See Note A
10 N
\\
\
8
\ Tc =25°C
6
\
\ \\
4 ———
Tc=-40C I
2
0
4.0 4.5 5.0 5.5 6.0 6.5 7.0

Vcc - Logic Supply Voltage - V

Figure 8

{'f TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



TPIC6C596
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS093C - MARCH 2000 - REVISED APRIL 2005

TYPICAL CHARACTERISTICS

SWITCHING TIME

Vs
CASE TEMPERATURE
140 T T
Ip =75 mA
See Note A tr //
120 —
//
100 f —
I —— —
80 —— t
2 PLH
'_
D
£ 60
S tPHL
&
40
20
0

-50 -25 0 25 50 75 100 125
Tc — Case Temperature — °C
Figure 9
NOTE A: Technique should limit T3 — T¢ to 10°C maximum.
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THERMAL INFORMATION

MAXIMUM CONTINUOUS
DRAIN CURRENT OF EACH OUTPUT
VS
NUMBER OF OUTPUTS CONDUCTING
SIMULTANEOUSLY

< 025 0.30
L <

;; Vec =5V ,'5

o £ 025
5 020 3
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© w

° Y020
c o

g 015 AN AN =

5 \ N\_Tc=25C o

S \ \'\ 3 015
a ~— £
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S - ° 1S

O 005 Tc=125°C —_—

£ £ 005
g 3

:

= 0.00 A 0.0
L 1 2 3 4 5 6 7 8 =

N = Number of Outputs Conducting Simultaneously

Figure 10

MAXIMUM PEAK DRAIN CURRENT
OF EACH OUTPUT

'S

NUMBER OF OUTPUTS CONDUCTING
SIMULTANEOUSLY

d=10%

N

d =50%

d=2

e~

\ \\
\
\

TS

d=80% T~

Vcc=5V

- Te=25°C

d = tw/tperiod
= ]‘. ms/t pe‘nod

1 2 3

4 5

6

7 8

N — Number of Outputs Conducting Simultaneously

Figure 11
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THERMAL INFORMATION

D PACKAGE T
NORMALIZED JUNCTION-TO-AMBIENT THERMAL RESISTANCE
VS
PULSE DURATION
10
2
%
1 DC Conditions

| — d=05
3 1 =
@ [ | a —
n ’—",
i — d=01 — =
—_ = Y L= /f
g 01 |— — _//,g/
o * = d=0.05
= [ >
= - —
S F —
g d=0.02 — 1 =
g [ | | T /
S d=0.01 | P L
= gl
5 oo01 -~
3
% B 7
2 | Single Pulse 7
8 7
]
2 o001 |-~ +H
|< ¢ tc ﬂ inm
S tw —| e 1]

LT L "]

0 | | [
0.0001 IR | T
0.0001 0.001 0.01 0.1 1 10

tw — Pulse Duration — s

T Device mounted on FR4 printed-circuit board with no heat sink
NOTES: Zga(t) = r(t) Rgga

tyy = pulse duration

te = cycle time

d = duty cycle = ty/t¢

Figure 12
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Qty Eco Plan Lead/Ball Finish  MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
@ Drawing @ @) @
TPIC6C596D ACTIVE SOIC D 16 40 Green (RoHS  CU NIPDAU  Level-1-260C-UNLIM -40to 125 TPIC6C596 m
& no Sh/Br)
TPIC6C596DG4 ACTIVE SoIC D 16 40 Green (RoHS  CU NIPDAU  Level-1-260C-UNLIM -40to 125 6C596 m
& no Sh/Br)
TPIC6C596DR ACTIVE SoIc D 16 2500 Green (RoHS  CU NIPDAU  Level-1-260C-UNLIM -40to 125 TPIC6C596 m
& no Sh/Br)
TPIC6C596DRG4 ACTIVE SoIC D 16 2500 Green (RoHS  CU NIPDAU  Level-1-260C-UNLIM -40to 125 6C596 m
& no Sh/Br)
TPIC6C596DRQ1 ACTIVE SOIC D 16 2500 Green (RoHS  CU NIPDAU  Level-1-260C-UNLIM -40to 125 6C596Q m
& no Sh/Br)
TPIC6C596N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type -40to 125 TPIC6C596 m
(RoHS)
TPIC6C596PW ACTIVE TSSOP PW 16 90 Green (RoHS  CU NIPDAU  Level-1-260C-UNLIM -40to 125 6C596PW
& no Sh/Br)
TPIC6C596PWG4 ACTIVE TSSOP PW 16 90 Green (RoHS  CU NIPDAU  Level-1-260C-UNLIM 6C596PW
& no Sh/Br)
TPIC6C596PWR ACTIVE TSSOP PW 16 2000 Green (RoHS  CU NIPDAU  Level-1-260C-UNLIM -40to 125 6C596PW
& no Sh/Br)
TPIC6C596PWRG4 ACTIVE TSSOP PW 16 2000 Green (RoHS  CU NIPDAU  Level-1-260C-UNLIM 6C596PW
& no Sh/Br) = =

@ 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), Pb-Free (RoHS Exempt), 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): Tl'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.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

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)

Addendum-Page 1
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PACKAGE OPTION ADDENDUM

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ Only one of markings shown within the brackets will appear on the physical device.

Important Information and Disclaimer: The information provided on this page represents Tl'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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |+ KO ’<—P14>1
Y R P T
go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O 0778procket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TPIC6C596DR SoIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
TPIC6C596DR SoIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
TPIC6C596DRG4 SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
TPIC6C596DRQ1 SOIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
TPIC6C596PWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TPIC6C596PWRG4 TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 14-Mar-2013
TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\ /)i\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPIC6C596DR SoIC D 16 2500 367.0 367.0 38.0
TPIC6C596DR SoIC D 16 2500 367.0 367.0 38.0
TPIC6C596DRG4 SOIC D 16 2500 367.0 367.0 38.0
TPIC6C596DRQ1 SOIC D 16 2500 367.0 367.0 38.0
TPIC6C596PWR TSSOP PW 16 2000 367.0 367.0 35.0
TPIC6C596PWRG4 TSSOP PW 16 2000 367.0 367.0 35.0

Pack Materials-Page 2



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TExAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
INSTRUMENTS
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LAND PATTERN DATA

D (R—PDSO—G16)

PLASTIC SMALL OUTLINE

—

et s Sz
—— ~—16x0,55
——I |<—14x1,27 ‘ ——I |<—14x1,27
AEEEENNENEENENE 16x1.50 L[]
HEERERERRRN * Uuuuogt
5,40 5.40
N
/I_II_I‘\I_II_II_II_II_II_I l L H A &
\|_||_|/"|_||_||_||_||_||_| ooty
N
[_/
|
|
,’ Example
i Non Soldermask Defined Pad Example
! Pad Geometry
i /// (See Note C)
y—
|
1,55 \ Example
UL T s g
——ll~—0,07 /
All Around /
\ /
N e
S 7
4211283-4/E 08/12

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads

Customers should

i3 TEXAS
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MECHANICAL DATA

PW (R-PDS0O—-G16) PLASTIC SMALL OUTLINE

N
16 9

LT —
|

4,50 6,60
4,50 6,20

[ \ [\
i Seating P\Gne¢ g_\\)

[~ ]o,10

5

L 1,20 MAX

=]
ol

<o
O

4040064—-4/G  02/1

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.

B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall

not exceed 0,15 each side.
Body width does not include interlead flash. Interlead flash shall not exceed 0,25 each side.

E. Falls within JEDEC MO-153

i3 TEXAS
INSTRUMENTS
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LAND PATTERN DATA

PW (R-PDSO—-G16) PLASTIC SMALL OUTLINE

Example Board Layout Stencil Openings

e I
fHARAARR- w;«ﬁ%ﬂﬂﬂﬁ
(HBAARAs- BRRIHIRE

Example

‘.
‘.
‘.
'\ Non Soldermask Defined Pad

Example
Pad Geometry
* - (See Note C)
/ -

(See Note E)

.'/ * \ Example
! 1,60 / Solder Mask Opening
. |

\ —=ll<—0,07 /

)
\

\ All Around //

______

4211284-3/F 12/12
NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC-7351 is recommended for alternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations
E.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation —www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2013, Texas Instruments Incorporated
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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