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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance RS-232 transceiver with split supply pin for
logic side microcircuit, with an operating temperature range of -55°C to +125°C.

1.2 Vendor Item Drawing Administrative Control Number. The manufacturer’s PIN is the item of identification. The vendor item

drawing establishes an administrative control number for identifying the item on the engineering documentation:

V62/13621 - 01
Drawing Device type
number (See 1.2.1)

1.2.1 Device type.

Device type Generic
01 TRS3253E-EP

1.2.2 Case outline. The case outline are as specified herein.

Outline letter Number of pins
X 32

X E
Case outline Lead finish
(See 1.2.2) (See 1.2.3)

Circuit function

RS-232 transceiver with split supply pin for logic side

Package style

Plastic quad flatpack no-lead

1.2.3 Lead finishes. The lead finishes are as specified below or other lead finishes as provided by the device manufacturer:

Finish designator
A

NTTmMmOoOO®

Material

Hot solder dip

Tin-lead plate

Gold plate

Palladium

Gold flash palladium
Tin-lead alloy (BGA/CGA)
Other
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1.3 Absolute maximum ratings. 1/

RV 003 (o X €111 5 TSR -0.3Vto 6.0V
Y4 I (o TN 1\ 0 SR -0.3VtoVcc+0.3V
BT (o TN 1 SR -0.3Vto7.0V
RV (o T €1 | SR 0.3Vto-7.0V
MaXIMUM VF F [Vo| oottt e e e et e e e e e e et a et e e e e e e s b b aaeeeaeeseasasaeeeaeeseesnsreeeaeeean 13.0V 2/
Input voltage, (V1):

DIN, FORCEOFF to GND, FORCEON 0 GND ......oiiiiiiiiiiiiie ettt -0.3Vto6.0V

Maximum RIN 0 GIND .ttt e e e e e ettt et e e e e e e naebeeeeaaeaaannsbeeeeaaeaaannneneeas 250V
Output voltage, (VO):

Maximum DOUT 10 GND ...t e et e et e e st e e e sabe e e e atee e e sneeeeeanneeeas +13.2V

0 U N TSR -0.3VtoVL+0.3V
JUNCHION teMPErAtUIE, (TU) «ooieeeieiiii ettt ettt e e et e e e e e s nane e e e abreeenans 150°C
Storage tempPerature, (TSG) ...coccveiiiee it e e e e e e e e e e e e e e e e e e e e e s eanntreeeeaeeeesnnsreneas -65°C to 150°C
Typical ESD protection, (RIN, DOUT):
Thermal resistance, junction to @ambient (BUA) ......ceeieiiiiii e 37.2°C/W 3/
Thermal resistance, junction to Case toP (OJC(IOP)) «weerrvrrrerrrrrrreriirieirie ettt e e 30.1°C/W 4/
Thermal resistance, junction t0 BOArd (BJB) .....ceeeoeeieiiiiieeiiie et e e 7.8°C/W 5/
Characterization parameter, jJunction t0 tOP (WJT) .eeeiiiiieiiiiiii e 0.4°C/W 6/
Characterization parameter, junction t0 board (WJB) ....cccoicueiiiiiiieeiiiiee e 7.6°C/W 7/
Thermal resistance, junction to case (bottom) (BJCHOL) ..ecovvvviiriiiieeiiiie e 2.4°C/W 8/
Electrostatic discharge (ESD) receiver inputs (RIN), driver inputs (DOUT):

Human body model (HBM) .......oo ettt s +15 kV

IEC 61000-4-2 Air Gap diSCharge ........c.uuuiiiiiiiiiiiiie ettt e e e et e e e e e e e anraees +8 kV

IEC 61000-4-2 Contact diSChArgE .......ccuvviiiieiiiiiiiiie et e e e e e e e e e et e e e e e e e eanraeeas +8 kV

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.

V+ and V- can have maximum magnitudes of 7 V, but their absolute difference cannot exceed 13 V.

The junction to ambient thermal resistance under natural convection is obtained in a simulation on a JEDEC-standard,
high-K-board, as specified in JESD51-7, in an environment described in JESD51-2a.

The junction to case (top) thermal resistance is obtained by simulating a cold plate test on the package top.

No specified JEDEC standard test exists, but a close description can be found in the ANSI SEMI standard G30-88.

The junction to board thermal resistance is obtained by simulating in an environment with a ring cold plate fixture to control the
PCB temperature, as described in JESD51-8.

The junction to top characterization parameter, WJT, estimates the junction temperature of a device in a real system and is
extracted from the simulation data for obtaining 8JA, using a procedure described in JESD51-2a (sections 6 and 7).
The junction to board characterization parameter, WJB, estimates the junction temperature of a device in a real system and is

extracted from the simulation data for obtaining 8JA, using a procedure described in JESD51-2a (sections 6 and 7).
The junction to case (bottom) thermal resistance is obtained by simulating a cold plate test on the exposed (power) pad.
No specified JEDEC standard test exists, but a close description can be found in the ANSI SEMI standard G30-88
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1.4 Recommended operating conditions.

10 o] o] sV A o] 1 ¢= Lo [T AV 003 RSP OP 30Vtob55V
T8 o] o] 1Yo c= T TR Y T PSPPSR 1.65Vto Vce
Maximum input logic threshold low, (DIN, FORCEOFF, FORCEON):

RV T O YA o T8 PP 0.8V

Y TV SRR 06V

Yt 1 T SRR 0.5V
Minimum input logic threshold high, (DIN, FORCEOFF, FORCEON):

BT T Y SRR 24V

YT 0 YRR 20V

RV TV RS 1.4V

Yt 1 T RS 1.25V
Operating tEMPEIATUIE ........cciiieiiieiee et e et e e e e e e e e e e e e e e e e e e e e e easasbaeeeeeeeesnnsreneas -55°C to 125°C
Receiver INPUL VOITAGE ...ttt e e ettt e e e e e e e e e e e e e e nnnreeeaaaan -25Vto25V

2. APPLICABLE DOCUMENTS

AMERICAN NATIONAL STANDARDS INSTITUTE, SEMICONDUCTOR EQUIPMENT and MATERIALS INTERNATIONAL

ANSI SEMI STANDARD G30-88 — Test Method for Junction-to-Case Thermal Resistance Measurements for Ceramic
Packages

(Copies of these documents are available online at https://www.ansi.org.)

International Electrotechnical Commission

IEC 61000-4-2 - Electromagnetic Compatibility (EMC) - Part 4-2:
Testing and measurement techniques - Electrostatic discharge immunity test

(Copies of these documents are available online at https://www.iec.org.)

JEDEC Solid State Technology Association
EIA/JJESD51-2a - Integrated Circuits Thermal Test Method Environment Conditions — Natural Convection (Still Air)
EIA/JEDEC 51-7 - High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
EIA/JESD 51-8 - Integrated Circuits Thermal Test Method Environment Conditions — Junction-to-Board

(Copies of these documents are available online at https://www.jedec.org.)
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3. REQUIREMENTS

3.1 Marking. Parts shall be permanently and legibly marked with the manufacturer’s part number as shown in 6.3 herein and as
follows:

A. Manufacturer's name, CAGE code, or logo
B. Pin 1 identifier
C. ESDS identification (optional)

3.2 Unit container. The unit container shall be marked with the manufacturer’s part number and with items A and C (if applicable)
above.

3.3 Electrical characteristics. The maximum and recommended operating conditions and electrical performance characteristics are
as specified in 1.3, 1.4, and table | herein.

3.4 Design, construction, and physical dimension. The design, construction, and physical dimensions are as specified herein.

3.5 Diagrams.

3.5.1 Case outline. The case outline shall be as shown in 1.2.2 and figure 1.

3.5.2 Terminal connections. The terminal connections shall be as shown in figure 2.

3.5.3 Terminal function. The terminal function shall be as shown in figure 3.
3.5.4 Function table. The function table shall be as shown in figure 4.

3.5.5 Functional block diagram. The functional block diagram shall be as shown in figure 5.

3.5.6 Receiver propagation delay times. The receiver propagation delay times shall be as shown in figure 6.

3.5.7 Receiver enable and disable times. The receiver enable and disable times shall be as shown in figure 7.

3.5.8 Driver slew rate. The driver slew rate shall be as shown in figure 8.
3.5.9 Driver pulse skew. The driver pulse skew shall be as shown in figure 9.

3.5.10 INVALID propagation delay times and supply enabling time. The INVALID propagation delay times and supply enabling time
shall be as shown in figure 10
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TABLE I. Electrical performance characteristics. 1/

Test Symbol Test conditions Limits Unit
Min Typ 3/ Max
Electrical characteristics 4/
Input leakage FORCEOFF, I +0.01 2.9 | A
current FORCEON
Supply current Auto powerdown Icc No load, 0.5 1.1 mA
(TA = 25°C) plus disabled FORCEOFF and FORCEON at Ve
Power off No load, FORCEOFF at GND 1 10 pA
Auto powerdown No load, FORCEOFF at VCC, 1 10
plus enabled FORCEON at GND,
all RIN are open or grounded
ECEIVER SECTION 5/ 6/
Electrical characteristics
Output leakage current loff ROUT, receivers disabled +0.05 125 MA
Output voltage low VoL louT = 1.6 mA 0.4 \Y
Output voltage high VOH | louT =-1mA VL-06 | VL-0.1 v
Input threshold low VIT- TA = 25°C VL=5V 0.8 1.2 \
VL =33V 0.6 1.5 \Y
Input threshold high VIT+ TA = 25°C VL=5V 1.8 24 \
VL=33V 1.5 24 Vv
Input hysteresis Vhys 0.5 \%
Input resistance TA = 25°C 3 S 7 kQ
Switching characteristics. See figures 6 and 7
Receiver propagation delay tPHL Receiver input to receiver output 0.15 us
tPLH CL =150 pF 0.15
Receiver skew tPHL - tPLH 50 ns
Receiver output enable time ten From FORCEOFF 200 ns
Receiver output disable time tdis From FORCEOFF 200 ns
See footnote at end of table.
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Test conditions Limits Unit
5/ Min Typ Max
DRIVER SECTION
Electrical characteristics 6/
Output voltage swing VOH All driver output load with 3 kQ to ground, 5 5.4 \%
Vcc=3.1Vto55V
Output resistance ro VCC = V+ = V- = 0, Driver output = +2V 300 10M Q
Output short circuit current los VT out=0 +60 mA
Output leakage current loz VT _OUT = +12 V, FORCEOFF = GND, 25 | pA
Vcc=3Vto3.6V
VT_OUT = +12 V, FORCEOFF = GND, +25
VcCc=45V1to55V
Driver input hysteresis 0.5 V
Input leakage current DIN, FORCEOFF, FORCEON £0.01 | 2.9 | pA
Timing requirements. See figures 8 and 9.
Maximum data rate RL = 3 kQ, CL = 200 pF, One driver switching 1000 kbps
Time to exit powerdown VT _ouT|>3.7V 100 us
Driver skew 7/ [tPHL - tPLH]| 100 ns
Transition region slew rate [tTHL - tTLH| | VCC =33V, TA= 25°C, 15 150 | V/us
RL =3 kQ to 7 kQ,
Measured from3Vto-3Vor -3Vto3V,
CL =150 pF to 1000 pF
AUTO POWERDOWN SECTION
Electrical characteristics 6/ 8/
e aatage 1 | VT30 | FORCEON - GND, FORCEDHF = . Sl
e et "7 | VIT3k) | FORGEON - GND, FORCEOFE - . -
Eewchg[ g”ﬁ:fﬂﬁf:géd for INVALID | V/Tiinvalid) | FORCEON = GND, FORCEOFF = VL 03 03 |V
INVALID high level output voltage VOH IOH = -1 mA, FORCEON = GND, FORCEOFF=VL |VL-0.6 v
INVALID low level output voltage VoL IOH = 1.6 mA, FORCEON = GND, FORCEOFF = VL 0.4 v
Switching characteristic 6/ 8/ (See figure 10)
Propagation delay time, low to high tvalid 0.1 us
level output
Propagation delay time, high to low tinvalid 50 us
level output
Supply enable time ten 25 V]
Receiver or driver edge to auto tdis 30 us
powerdown plus
See footnote at end of table.
SIZE CAGE CODE DWG NO.
DLA LAND AND MARITIME A 16236 V62/13621
COLUMBUS, OHIO
REV B PAGE 7




3/
4/

6/
7/
8/

TABLE I. Electrical performance characteristics - Continued. 1/

Testing and other quality control techniques are used to the extent deemed necessary to assure product performance over the
specified temperature range. Product may not necessarily be tested across the full temperature range and all parameters may not
necessarily be tested. In the absence of specific parametric testing, product performance is assured by characterization and/or
design.

Over operating free air temperature range, VCC=VL =3V t0 5.5V, C1-C4 = 0.1 yF (tested at 3.3V £10%), C1 = 0.047 pF,
C2 - C4 =0.33 yF (tested at 5 V £10%) (unless otherwise noted).

All typical values are at Vcc = 3.3 VorVcc =5V, and TA = 25°C.

Testing supply conditions are C1-C4 = 0.1 yF at Vcc =3.3V £0.15V; C1-C4 =0.22 yF at Vcc = 3.3V 0.3 V, and C1 = 0.047 pF
and C2-C4 =0.33 yFatVcc =5V 0.5 V.

Over operating free air temperature range, VCC=VL =3V t0 5.5V, C1 - C4 = 0.1 yF (tested at 3.3 V £10%), C1 = 0.047 pF,
C2 - C4 =0.33 yF (tested at 5V £10%), TA = TMIN to TMAX (unless otherwise noted).

Typical values are at VCC = VL = 3.3 V, TA = 25°C.
Driver skew is measured at the driver zero cross point.
Over recommended ranges of supply voltage and operating free air temperature (unless otherwise noted).
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Case X — continued.

Symbol Dimensions
Inches Millimeter
Minimum Maximum Minimum Maximum
A .039 1.00
A1 .000 .002 0.00 0.05
A2 .004 REF 0.10 REF
A3 .008 REF 0.20 REF
.006 .010 0.15 0.25
D .153 161 3.90 4.10
D1 .108 112 2.75 2.85
E .153 .161 3.90 4.10
e .016 BSC 0.4 BSC
el .110 BSC 2.8BSC
S .010 .018 0.25 0.45

NOTES:

1. Controlling dimensions are millimeter, inch dimensions are given for reference only.
2. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

FIGURE 1. Case outline - Continued.
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Case outline X
Terminal Terminal Terminal | Terminal Terminal Terminal Terminal Terminal
number symbol number symbol number symbol number symbol
1 C2+ 9 FORCEON 17 RIN5 25 DOUT1
2 C2- 10 ROUT5 18 RIN4 26 GND
3 V- 11 ROUT4 19 RIN3 27 vee
4 DIN1 12 ROUT3 20 RIN2 28 FORCEOFF
5 DIN2 13 ROUT2 21 RIN1 29 C1+
6 INVALID 14 ROUT1 22 DOUT3 30 V+
7 DIN3 15 VL 23 DOUT2 31 C1-
8 NC 16 NC 24 NC 32 NC

FIGURE 2. Terminal connections.

Terminal Terminal Description
symbol number
C1+, C2+ 29,1 Positive terminal of the voltage-doubler charge pump capacitor.
V+ 30 5.5 V supply generated by the charge pump.
C1-, C2- 31,2 Negative terminal of the voltage doubler charge pump capacitor.
INVALID 6 Invalid output pin.
V- 3 -5.5 V supply generated by the charge pump.
DIN1 4 Driver inputs.
DIN2 5 Driver inputs.
DIN3 6 Driver inputs.
ROUTS5 - 10, 11,12, | Receiver outputs. Swing between 0 and VL .
ROUT1 13, 14
VL 15 Logic level supply. All CMOS inputs and outputs are reference to this supply.
RIN5 — RIN1 17,18, 19, | RS-232 receiver inputs.
20, 21
DOUT3 22 RS-232 driver outputs.
DOUT2 23 RS-232 driver outputs.
DOUT1 25 RS-232 driver outputs.
GND 26 Ground.
Vce 27 3V to 5.5V supply voltage.
FORCEOFF 28 Powerdown Control input (Refer to truth table).
FORCEON 9 Powerdown Control input (Refer to truth table).

FIGURE 3. Terminal functions.
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Each Driver

INPUTS
: , OUTPUT DRIVER STATUS
DIN FORCEON FORCEOFF Time elapsed since last DOUT
RIN or DIN transition
X X L X z Powered off
L H H X H Normal operation with
H H H X L auto powerdown plus disabled
L L H <30 s H Normal operation with
H L H <30 us L auto powerdown plus enabled
L L H > 30 ps z Power off by
H L H > 30 ys zZ auto-powerdown plus feature
H = high level, L =low level, X = irrelevant, Z = high impedance
Each Receiver
INPUTS OUTPUTS RECEIVER STATUS
. EADCEATE Time elapsed since last _
RIN1-RIN5 FORCEOFF RIN or DIN transition ROUT1 - ROUT5
X L z Powered off
L H <30 us H Normal operation with
H H <30 us L auto powerdown plus
Open H <30 ps H disabled/enabled

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

FIGURE 4. Function tables.
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DIN{ “5(—————— DOUT1
DINZ ——— DOUT2
'EDJ
DIN3 SO—— DOUT3

FORCEOFF —=

FORCEON ——=—

AUTO-POWERDOWN PLUS

ROUT

ROUTZ

ROUT3

ROUT4

ROUTS

RIN1

RINZ

......

& RIN3

& RinN4

& RINS

FIGURE 5. Functional block diagram.
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IVorDV

FORCEON
ﬂ—l;?ﬂ OUTPUT
GENERATOR cor .
. I
SEE NOTE 2 CL
SEE NOTE 1
— 3y —
FORCEOFF
TEST CIRCUIT
NOTES:

1. CL includes probe and jig capacitance.

INPUT kY

-/ N 3y

tRHL 'PLH
_— Vo
OUTPUT pt £ 50%
\ ! VoL

VOLTAGE WAVEFORMS

2. The pulse generator has the following characteristics: PRR = 250 kbit/s, ZO = 50 Q, 50% duty cycle, tr < 10 ns, tf < 10 ns.

FIGURE 6. Receiver propagation delay times

Vec @y, (O GND
51

IVordV
FORCEON

~~CL
4|15EE NOTE 1
GENERATOR
SEE NOTE 2

TEST CIRCUIT

NOTES:
1. CL includes probe and jig capacitance.

v
Y
INPUT X\ Jj‘; 1.5V
/ oV
pHzZ pzH
(S1 at GND)
_L\ Vo

OUTPUT 1\
0.3V —
t L
PLZ r ’~ PZL

(51 atV,:,:} (81 at "n'rcc]
outrur I £ % 50%
T/ VoL
03wV
VOLTAGE WAVEFORMS

2. The pulse generator has the following characteristics: PRR = 250 kbit/s, ZO = 50 Q, 50% duty cycle, tr < 10 ns, tf < 10 ns.
3. tPLZ and tPHz are the same as tdis.
4. tpzL and tPzH are the same as ten.
FIGURE 7. Receiver enable and disable times.
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GENERATOR
SEE NOTE 2 *’”;f S04
FORCEOFF
TEST CIRCUIT
NOTES:

1. CL includes probe and jig capacitance.

RS-232
ouUTPUT
] '\C L

SEE NOTEA1

SR(tr)=

6V
L

v
INPUT ;’rf \\\

— N o
tTHL_—I r " I‘_ITLH VOH

OUTPUT N fj 3y

. VoL

or tTLH
WVOLTAGE WAVEFORMS

2. The pulse generator has the following characteristics: PRR = 250 kbit/s, ZO = 50 Q, 50% duty cycle, tr < 10 ns, tf < 10 ns.

GENERATOR
SEE NOTE 2 S04%
ﬂ j
FORCEOFF
TEST CIRCUIT
NOTES:

1. CL includes probe and jig capacitance.

FIGURE 8. Driver slew rate.

RS-232

e QuUTPUT

—.CL
LEE NOTE 1

v
INPUT 1 av

_f’ D Y
VoH

,x—
QUTPUT 50%
\ f
VoL
VOLTAGE WAVEFORMS

2. The pulse generator has the following characteristics: PRR = 250 kbit/s, ZO = 50 Q, 50% duty cycle, tr <10 ns, tf < 10 ns.

FIGURE 9. Driver pulse skew
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|‘“x
& / ROUT —
X T, [;T [ VALID RS-232 LEVEL INVALID HIGH
GENMERATOR r 37V
SEE NOTE 2 2001 - 7,
INTERMINATE
30V Z, Z,
— IE SIGNAL REMAINS WITHIN THIS
| 0V —| REGION FOR MORE THAM 30 s
INVALID IS LOW
AUTO- - S0V
POWERDOWHN - INVALID / g
PLUS 7 INTERMIMATE
S e /.J"
G =30pF 27V
N VALID RS-232 LEVEL INVALID HIGH
FORCEQFF =1l = NOTE 1 1
_ — AUTO-POWERDOWN PLUS DISABLES AND
FORCEON —ae— | REDUCES SUPPLY CURRENT TO 1 4 &
DI _/‘_\,{_)— DOUT :
TEST CIRCUIT
v
) N ri LY y
RECIEVER T Qv \)(“‘ y A 27V
INPUT ——— O \ r
T e A 27V
byaLiD
INVALID |-.-
INVALID 1‘1'3_&
OUTPUT — & 3-1;‘*
; IVIe S
DRIVER N/
.
INPUT ™ X %
‘ owv
e BE Y
i _I'J— —
DRIVER V4 "\._ f /
OUTPUT /\ / \
|—'_ / i BEV
bis —— %an |—i— bis —— b
—--I |-|— —|-| |-|— "
SUPELY i T v+0av
VOLTAGES g Ny V03V
W-

NOTES:
1. CL includes probe and jig capacitance.
2. The pulse generator has the following characteristics: PRR = 250 kbit/s, ZO = 50 Q, 50% duty cycle, tr < 10 ns, tf < 10 ns.

FIGURE 10. INVALID propagation delay times and supply enabling time.
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4. VERIFICATION

4.1 Product assurance requirements. The manufacturer is responsible for performing all inspection and test requirements as
indicated in their internal documentation. Such procedures should include proper handling of electrostatic sensitive devices,
classification, packaging, and labeling of moisture sensitive devices, as applicable.

5. PREPARATION FOR DELIVERY

5.1 Packaging. Preservation, packaging, labeling, and marking shall be in accordance with the manufacturer’s standard commercial
practices for electrostatic discharge sensitive devices.

6. NOTES

6.1 ESDS. Devices are electrostatic discharge sensitive and are classified as ESDS class 1 minimum.

6.2 Configuration control. The data contained herein is based on the salient characteristics of the device manufacturer’s data book.
The device manufacturer reserves the right to make changes without notice. This drawing will be modified as changes are provided.

6.3 Suggested source(s) of supply. Identification of the suggested source(s) of supply herein is not to be construed as a guarantee
of present or continued availability as a source of supply for the item. DLA Land and Maritime maintains an online database of all
current sources of supply at https://landandmaritimeapps.dla.mil/programs/smcr/.

Vendor item drawing Device Top side Vendor part number
administrative control manufacturer marking
number 1/ CAGE code
V62/13621-01XE 01295 RS53EP TRS3253EMRSMREP

1/ The vendor item drawing establishes an administrative control number for identifying
the item on the engineering documentation.

CAGE code Source of supply
01295 Texas Instruments, Incorporated
12500 | Blvd.

Dallas, TX 75243
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