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5 Device Comparison Table

% 5-1. 1-Mbit/s RS-232 Parts

SUPPLY
PART TEMPERATURE | DRIVER | RECEIVER
NO. RANGE NO. NO. ESD \(/3;; FEATURE PIN/PACKAGE
+15-kV Air-Gap, .
SN65C3221E 1 1 +8-kV Contact, 33o0r5 Auto powerdown ggép;,”fsos'gb
+15-kV HBM ’
+15-kV Air-Gap, .
SNB5C3232E 2 2 +8-kV Contact, 330r5 Low pin count 5136<_)pF|>nTSsos|8'P
+15-kV HBM ’
£8-kV Air-Gap, Auto powerdown plus
MAX3227I 1 1 +8-k VV Contact, 330r5 P OWN PIUS, | 16_pin SSOP
+15-kV HBM ready signal
SN65C3221 1 1 +15-kV HBM 330r5 Auto powerdown 81866p}-l‘n1'8808|8i3
- 40°C to 85°C ’
! Auto powerdown, 20-pin SOIC,
SN65C3223 2 2 +15-kV HBM 330r5 anable signal SSOP, TSSOP
Enable, 20-pin SOIC,
SN65C3222 2 2 +15-kV HBM 330r5 powerdown signal | SSOP, TSSOP
. 16-pin SOIC,
SN65C3232 2 2 +15-kV HBM 3.30r5 Low pin count SSOP, TSSOP
28-pin SOIC,
SN65C3238 5 3 +15-kV HBM 330r5 Auto powerdown plus SSOP, TSSOP
28-pin SOIC,
SN65C3243 3 5 +15-kV HBM 3.30r5 Auto powerdown SSOP, TSSOP
+15-kV Air-Gap, .
SN75C3221E 1 1 +8-kV Contact, 330r5 Auto powerdown 5136<_)pF|>nTSsos|8'P
+15-kV HBM ’
+15-kV Air-Gap, .
SN75C3232E 2 2 +8-kV Contact, 330r5 Low pin count sjs?ép;nTSs%cC)b
+15-kV HBM ’
+8-kV Air-Gap, Auto powerdown plus
MAX3227C 1 1 +8-kV Contact, 330r5 P OWN PIUS. | 16_pin SSOP
+15-kV HBM ready signal
SN75C3221 1 1 +15-KV HBM 33o0r5 Auto powerdown ;gép;nfggb
0°C to 70°C ’
! Auto powerdown, 20-pin SOIC,
SN75C3223 2 2 +15-kV HBM 350r5 enable signal SSOP. TSSOP
Enable, 20-pin SOIC,
SN75C3222 2 2 +15-kV HBM 330r5 powerdown signal | SSOP, TSSOP
. 16-pin SOIC,
SN75C3232 2 2 +15-kV HBM 3.30r5 Low pin count SSOP, TSSOP
SN75C3238 5 3 +15-KV HBM 33or5 | Autopowerdown plus szsgc-)p;nfsoslgb
SN75C3243 3 5 +15-kV HBM 330r5 Auto powerdown stgépF',”Tssos'g'P
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6 Pin Configuration and Functions

EN
C1+
V+
C1-
C2+
C2-
V_
RIN

| - 16|] FORCEOFF

15 Ve

141] GND

131 DOUT

1211 FORCEON
11 DIN

10 INVALID

| 94 ROUT

1 o s N
00 ~N O O A W N =
T T 11

& 6-1. DB or PW Package

Top View
% 6-1. Pin Configurations
PIN DESCRIPTION
NAME NO /0
EN 1 | Low input enables receiver ROUT output. High input sets ROUT to high impedance.
C1+ 2 — Positive terminals of the voltage-doubler charge-pump capacitors
V+ 3 O 5.5-V supply generated by the charge pump
C1- 4 — Negative terminals of the voltage-doubler charge-pump capacitors
Cc2+ 5 — Positive terminals of the voltage-doubler charge-pump capacitors
C2- 6 — Negative terminals of the voltage-doubler charge-pump capacitors
V- 7 (@) - 5.5-V supply generated by the charge pump
RIN 8 | RS-232 receiver input
ROUT 9 O Receiver output
INVALID 10 (¢} Invalid output pin. Output low when all RIN inputs are unpowered.
DIN 11 | Driver input
FORCEON 12 | Automatic power-down control input
DOUT 13 O RS-232 driver output
GND 14 — Ground
Vee 15 — 3-V to 5.5-V supply voltage
FORCEOFF 16 | Automatic power-down control input
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7 Specifications

7.1 Absolute Maximum Ratings

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

MIN MAX| UNIT
Vee Supply voltage range(® -0.3 6| V
V+ Positive output supply voltage range(® -0.3 7 \%
V- Negative output supply voltage range(@ 0.3 -7V
_ i (2)

V+ Supply voltage difference 13 Y
V -

Driver (FORCEOFF, FORCEON, EN) -0.3 6
V, Input voltage range - \%

Receiver -25 25

Driver -13.2 13.2
Vo Output voltage range - \%

Receiver ( INVALID) -03 Vcc+03
T, Operating virtual junction temperature 150 °C
Tstg Storage temperature range -65 150 °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.

(2) All voltages are with respect to network GND.

7.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per DOUT, RIN +15000
V esp) Electrostatic discharge ANSI/ESDA/JEDEC JS-001(") All other pins +3000 Vv
Charged-device model (CDM), per JEDEC specification JESD22-C101® | +1500
(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.
7.3 ESD Ratings - IEC Specifications
VALUE UNIT
o IEC 61000-4-2 Contact Discharge (") |RIN and DOUT pins only +8000
V (Esp) Electrostatic discharge \%
IEC 61000-4-2 Air Discharge (") RIN and DOUT pins only +15000

(1)  For the PW package of SN65C3221E only, a minimum of 1-pF capacitor is required between VCC and GND to meet the specified IEC-
ESD level.

Copyright © 2021 Texas Instruments Incorporated
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7.4 Recommended Operating Conditions
See & 10-1. see ()

MIN NOM MAX| UNIT
Vec =33V 3 3.3 3.6
Supply voltage \%
Vee=5V 4.5 5 55
i - _ |Veec=33V 2
Vi zg‘}’]‘jreigf’irfgﬂfrgénage DIN, FORCEOFF, FORCEON, EN |——° v
VCC =5V 24
Vi E):,‘ff’;virl‘?n‘;z?t\:g:tage DIN, FORCEOFF, FORCEON, EN 08| Vv
V, Driver and control input voltage DIN, FORCEOFF, FORCEON 0 5.5 \%
V| Receiver input voltage -25 25 \%
SN65C3221E - 40 85
Ta Operating free-air temperature °C
SN75C3221E 0 70

(1) Test conditions are C1-C4=0.1 uFatVgc=33V£0.3V;C1=0.047 tF,C2-C4=0.33 pFatVgc=5V+05V.

7.5 Thermal Information

SN65C3221E SN75C3221E
PW (TSSOP) DB (SSOP) PW (TSSOP) DB (SSOP)

THERMAL METRIC! 16 PINS 16 PINS 16 PINS 16 PINS UNIT

R 6ua Junction-to-ambient thermal 110.9 82 108 82 °C/W
resistance

R 0 yc(top) Junction-to-case (top) thermal 41.7 45.7 411 457 °C/W
resistance

R o8 Junction-to-board thermal 57.2 44 .4 51.4 44.4 °C/W
resistance

b ogT Junction-to-top characterization 4.2 1.0 3.9 11.0 °C/W
parameter

b 4 Junction-to-board 56.6 43.8 50.9 43.8 °C/wW
characterization parameter
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7.6 Electrical Characteristics

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see & 10-1)

PARAMETER TEST CONDITIONS(") MIN TYP@  MAX| UNIT
Iy Input leakage current |FORCEOFF, FORCEON, EN +0.01 +1 LA
. No load,
Auto-powerdown disabled FORCEOFF and FORCEON at Ve 0.3 11 mA
| Supply current Powered off No load, FORCEOFF at GND 1 10
°¢ (Ta=25°C) FORCEDEF
No load, FORCEOFF at Vg, LA
Auto-powerdown enabled FORCEON at GND, 1 10
All RIN are open or grounded

M
@

7.7 Driver Section: Electrical Characteristics

Test conditions are C1 -C4=0.1 uFatVgc=33V+03V;C1=0.047 nF,C2-C4=033 uFatVgc=5V+05V.
All typical values are at Vgc = 3.3V or Vec =5V, and Tp = 25°C.

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see & 10-1)

PARAMETER TEST CONDITIONS(") MIN TYP@ MAX| UNIT
Vo High-level output voltage |DOUT at R, = 3 kQ to GND, DIN = GND 5 5.4 \%
VoL Low-level output voltage DOUT at R, =3 kQ to GND, DIN=V¢c -5 -54 \
Ix High-level input current V| =Vcc +0.01 +1 LA
I Low-level input current V|, at GND +0.01 +1 pA
Short-circuit output Vec =3.6V, Vo=0V *¥35 60
IOS (3) mA
current Vec =55V, Vo=0V +35  +90
ro Output resistance Vee, V+H,andV - =0V, Vo=12V 300 10M Q
Vo=%12V, Vc=3Vto3.6V 25
loff Output leakage current FORCEOFF = GND LA
Vo=210V, Vcc=45Vto55V +25

M
(2
3

output should be shorted at a time.

7.8 Switching Characteristics: Driver

Test conditions are C1 -C4=0.1 uFatVgc=33V+03V;C1=0.047 nF,C2-C4=033 uFatVegc=5V+05V.
All typical values are at Voc =3.3Vor Vec =5V, and Tp = 25°C.
Short-circuit durations should be controlled to prevent exceeding the device absolute power-dissipation ratings, and not more than one

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see & 10-1)

PARAMETER TEST CONDITIONS() MIN TYP® MAX| UNIT
C_ =1000 pF 250
Maximum data rate .
(see 4 8-1) R =3kQ C, =250 pF, Vec=3Vto45V 1000 kbit/s
C_ = 1000 pF, Vec=45Vto55V 1000
tspy  Pulse skew®) CL =150 pF to 2500 pF, R_=3kQto7kQ, See |4 8-2 100 ns
Slew rate,
SR(tr) transition region Vee =33V, R . =3kQto7kQ, C_ =150 pF to 1000 pF 18 150| V/us
(see K 8-1)

M
(2
@)

Test conditions are C1-C4=0.1 pFatVec=3.3V+03V;C1=0.047 nF,C2-C4=033 nFatVgc=5V+05V.
All typical values are at Voc = 3.3V orVec =5V, and T = 25°C.
Pulse skew is defined as |tp_H - tpyL| Of each channel of the same device.

Copyright © 2021 Texas Instruments Incorporated
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7.9 Receiver Section: Electrical Characteristics
over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see & 10-1)

PARAMETER TEST CONDITIONS(") MIN TYP@  MAX| UNIT
VoH High-level output voltage lon= -1mA Vee - 06V Ve - 01V \
VoL Low-level output voltage loL = 1.6 mA 0.4 \%
Vir+  Positive-going input threshold voltage Voc =33V 16 24 v

Vec =5V 1.9 24
Vit~  Negative-going input threshold voltage Voc =33V 06 1 v
Vec=5V 0.8 14
Vhys Input hysteresis (Vit+ - Vit-) 0.5 \Y
lofe Output leakage current FORCEOFF =0V +0.05 10| upA
i Input resistance V=43 Vto+25V 3 5 7 kQ
(1) Test conditionsare C1-C4=0.1 uFatVgc=3.3V+0.3V;C1=0.047 uF,C2-C4=033 pFatVec=5V+05V.
(2) Alltypical values are at Voc =3.3VorVgc =5V, and Tp = 25°C.
7.10 Switching Characteristics: Receiver
over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see ¥l 10-1)
PARAMETER TEST CONDITIONS(") TYP@| UNIT

tpLH Propagation delay time, low- to high-level output C_ =150 pF, See K| 8-3 150 ns
tpHL Propagation delay time, high- to low-level output C_ = 150 pF, See | 8-3 150 ns
ten Output enable time C_ =150 pF, R_ =3 kQ, See [ 8-4 200 ns
tais Output disable time CL =150 pF, R_ =3 kQ, See K| 8-4 200 ns
tsk(p) Pulse skew(®) See & 8-3 50 ns

(1) Test conditionsare C1-C4=0.1 pFatVe=33V+0.3V;C1=0.047 uF,C2-C4=033 pFatVgc=5V+05V.
(2) Alltypical values are at Vo = 3.3 VorVee =5V, and Tp = 25°C.
(3) Pulse skew is defined as |tp H - tpyL| Of each channel of the same device.
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7.11 Auto-powerdown Section: Electrical Characteristics

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see ¥ 8-5)

PARAMETER TEST CONDITIONS MIN MAX| UNIT
) Receiver input threshold _ [——
VTHalia)  for INVALID high-level output voltage FORCEON = GND, FORCEOFF = Vec 27V
Vi ai RECEIVer input threshold FORCEON = GND FORCEOFF = V. 2.7 v
T-(valid)  for INVALID high-level output voltage ' cc .
Vigmaig)  <ECeiver input threshold FORCEON = GND FORCEOFF =V ~03 03] vV
T(invalid)  for TNVALID low-level output voltage ' cc : .
TNVATTS hinh. lon = -1 mA, FORCEON = GND, B
Vou INVALID high-level output voltage FORCEOFF = Vg Vee 0.6 \%
TS loL = 1.6 mA, FORCEON = GND,
VoL INVALID low-level output voltage FORCEOFF = Ve 0.4 \%
7.12 Switching Characteristics: Auto-powerdown
over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see ¥ 8-5)
PARAMETER TYP()| UNIT
tvalid Propagation delay time, low- to high-level output 1 us
tinvalid Propagation delay time, high- to low-level output 30 us
ten Supply enable time 100 s

(1) Alltypical values are at Voc = 3.3 Vor Ve =5V, and Tp = 25°C.
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8 Parameter Measurement Information

FORCEON
sv. . — 3V

|
RS-232 nput _/—\_ oV
Output
Generator 50 0 P
(see Note B) o CL trHL —‘l :4— —P: [ty
L see Note A |
( ) | | VoH
3V |

FORCEOFF

6V

TEST CIRCUIT SR = ¢ ortyy,

VOLTAGE WAVEFORMS

NOTES: A. C includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = 250 kbit/s, Zg = 50 Q, 50% duty cycle, t, <10 ns, t; < 10 ns.

&] 8-1. Driver Slew Rate

FORCEON
sv. — 3V
RS-232 Input 1.5V 1.5V
Output | | ov
Generator 500 | |
(see Note B) CL tpu —j—» j—»—tpy
RL (see Note A) | |
V,
RS Output l 50% l 50% o
= FORCEOFF — — utpu
——— VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. C includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = 250 kbit/s, Zg = 50 Q, 50% duty cycle, t, <10 ns, t < 10 ns.
K 8-2. Driver Pulse Skew
EN=Vge L\ 3V
ce Input 15V 15V
I | -3V
i) Output | |
Generator 500 tpHL—¢—P] [¢—»+— tpLH
(see Note B) CL | |
see Note A
( ) | | VoH
Output 50% 50%
= = ——— VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. C includes probe and jig capacitance.
B. The pulse generator has the following characteristics: Zg = 50 Q, 50% duty cycle, t; <10 ns, t < 10 ns.
& 8-3. Receiver Propagation Delay Times
10 Submit Document Feedback Copyright © 2021 Texas Instruments Incorporated
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3VoroVv

Vee O GND
S1

Generator
(see Note B)

(see Note A)

RL
T Output
l CL

50 Q

TEST CIRCUIT

NOTES: A. C includes probe and jig capacitance.

OCOow

fffff 3V
Input %1.5V %1.5V
\ \ ov
tpz | | tpzH
(S1at GND) | :“ - f“ (S1 at GND)
‘ \ } | Vo
Output ‘
tpLz | | tpzL
(S1atVeg) ™ f > ;F (S1 at Vee)
03V } \
Output é— — 50%
VoL

VOLTAGE WAVEFORMS

The pulse generator has the following characteristics: Zg = 50 Q, 50% duty cycle, t, <10 ns, t; < 10 ns.
tpLz and tpyz are the same as tgjs.
tpzL and tpzy are the same as tgp.

K] 8-4. Receiver Enable and Disable Times
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| 2.7V ——— 27V 3V
EN = GND Receiver | I —————— ov
Input | m————— ov
ROUT 27V —— 27V
Generator 50 0 I | -3V
(see Note B) |
tinvalid —H'H ﬂ-’:— tvalid
| |
V
= | | o cc
o 50% Ve | A'50% Vee
INVALID

Output

Auto- INVALID
powerdown
C|_ =30 pF V+

/I\ (see Note A)
FORCEOFF »J Supply

Voltages
DIN DOUT

FORCEON —p—— v

TEST CIRCUIT VOLTAGE WAVEFORMS

»

k Valid RS-232 Level, INVALID High

27V

Indeterminate

03V

If Signal Remains Within This Region
0V For More Than 30 s, INVALID Is Lowt

-03V

Indeterminate

=27V

Valid RS-232 Level, INVALID High

T Auto-powerdown disables drivers and reduces supply
currentto 1 pA.

NOTES: A. C includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = 5 kbit/s, Zg = 50 €, 50% duty cycle, t; < 10 ns, t < 10 ns.

K 8-5. INVALID Propagation Delay Times and Driver Enabling Time
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9 Detailed Description
9.1 Device Functional Modes

% 9-1. Each Driver

INPUTS(? OUTPUT
VALID RIN DOUT DRIVER STATUS

DIN FORCEON | FORCEOFF RS-232 LEVEL

X X L X Y4 Powered off

L H H X H Normal operation with
H H H X L auto-powerdown disabled
L L H Yes H Normal operation with
H L H Yes L auto-powerdown enabled
L L H No z Powered off by

H L H No Z auto-powerdown feature

(1)  H=high level, L = low level, X = irrelevant, Z = high impedance

% 9-2. Each Receiver

INPUTS()
VALID RIN ourRuT
R EN RS-232 LEVEL ROUT
L L X H
H L X L
X H X z
Open L No H

(1) H=high level, L = low level, X = irrelevant, Z = high impedance
(off), Open = disconnected input or connected driver off

Copyright © 2021 Texas Instruments Incorporated
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10 Application and Implementation

Note

PAR RLFR 43 v 145 SR T T1 8RR MYE F , T A GRILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TRE .

10.1 Application Information

EN > < 16 FORCEOFF

Cl1+ Vee |15

+

2
5 Caypass = 0.1 uF
V+ Auto- .
+ + 14
C1—F % powerdown GND

4 ci-
5 [, 13 pour
L
+
c2 <«—'2 FORCEON
e |
c2- 11
7 < DIN
V-
- 10
ca > INVALID
T INVALID
) o A
RIN —p— [, ° Rout

5kQ

(1) C8 can be connected to V¢ or GND.
NOTES: A. Resistor values shown are nominal.

B. Nonpolarized ceramic capacitors are acceptable. If polarized tantalum or electrolytic capacitors are used, they should be connected
as shown.

Vcc vs CAPACITOR VALUES
Vee c1 C2,C3, and C4
33V+03V | 0.1pF 0.1 uF
5V+05V | 0.047pF 0.33 uF
3Vto5.5V 0.1 uF 0.47 uF

A 10-1. Typical Operating Circuit and Capacitor Values
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11 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

11.1 BSOS BB A

FHRWCCR a1 AR ti.com LSRR oS0 middy 274 28 BATIENY , RIATaE R U™ i 5 2
BR . AXRELNHEAMGER  WEEEM OB SO P RS BT iR,

1.2 XHRBER

TIE2E™ LHrivisd TREMPEESE TR, v HEMNEFRAE. 2 10IEM st #8 . RIE#
ZrEAE B O iR ] R4S B i P R B

BERMI N A B TIERE “TRIEREEY R4t XN EIAME TI HEARME , HFEA—E R TI WS 1S3
THHY (%20

11.3 Trademarks

TI E2E™ is a trademark of Texas Instruments.

T b % B BT & I =

11.4 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘9 \ 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.

11.5 RiER
Tl Rifi#k RARIERS IR T ARG 17 BEAERE 18 A1 o

12 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. 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 left-hand navigation.
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Product Folder Links: SN65C3221E SN75C3221E

15



i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 1-Sep-2021

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
SN65C3221EDB ACTIVE SSOP DB 16 80 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MU221E Samples
SN65C3221EDBR ACTIVE SSOP DB 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MU221E Samples
SN65C3221EPW NRND TSSOP PW 16 90 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MU221E
SN65C3221EPWG4 NRND TSSOP PW 16 90 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MU221E
SN65C3221EPWR ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MU221E
SN65C3221EPWRE4 ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 MU221E Samples
SN75C3221EDB ACTIVE SSOP DB 16 80 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 MY221E Samples
SN75C3221EDBR ACTIVE SSOP DB 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 MY221E Samples
SN75C3221EPW NRND TSSOP PW 16 90 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 MY221E
SN75C3221EPWR NRND TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 MY221E

® 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.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

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

® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.
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® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If aline is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® Lead finish/Ball material - Orderable Devices 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.

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
4 |+ KO
i |
& 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
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket 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)
SN65C3221EDBR SSOP DB 16 2000 330.0 16.4 835 | 6.6 2.4 12.0 | 16.0 Q1
SN65C3221EPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN75C3221EDBR SSOP DB 16 2000 330.0 16.4 8.35 6.6 2.4 12.0 | 16.0 Q1
SN75C3221EPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
i
4
///
e ~.
/\\ /}(\.
™~ e
~ . /
. / “\\ -
T s
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN65C3221EDBR SSOP DB 16 2000 853.0 449.0 35.0
SN65C3221EPWR TSSOP PW 16 2000 853.0 449.0 35.0
SN75C3221EDBR SSOP DB 16 2000 853.0 449.0 35.0
SN75C3221EPWR TSSOP PW 16 2000 853.0 449.0 35.0
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TUBE
T - Tube
height L - Tube length
W-Tube _| _ _ _ _ _ _ __ _ _ ___ e _____ 1.
i width
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
SN65C3221EDB DB SSOP 16 80 530 10.5 4000 4.1
SN65C3221EPW PW TSSOP 16 90 530 10.2 3600 35
SN65C3221EPWG4 PW TSSOP 16 90 530 10.2 3600 35
SN75C3221EDB DB SSOP 16 80 530 105 4000 4.1
SN75C3221EPW PW TSSOP 16 90 530 10.2 3600 35
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
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.

(G20 w N
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www.ti.com




PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/A 02/2017

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

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
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.

INSTRUMENTS
www.ti.com



MECHANICAL DATA

MSSO002E — JANUARY 1995 — REVISED DECEMBER 2001

DB (R-PDSO-G*¥)

28 PINS SHOWN

PLASTIC SMALL-OUTLINE

A

AEELLEELERIN

— 2,00 MAX

o
)
a

o

> — 5

©

Gage Plane

/ | (/\ Y
!;\ I_*_ Seating Plane * . J_\ }
~—

0,05 MIN
PINS **
14 16 20 24 28 30 38
DIM
A MAX 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30

4040065 /E 12/01

NOTES: A. Alllinear dimensions are in millimeters.

Cow

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-150
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