€ KEYSEMI

KY32xx

+3Vto +5.5V RS-232 Transceivers
with POWERSAVE

General Description

The KY32xx series devices are EIA/TIA-232 and
V.28/V.24 communication interfaces achieve 1pA supply
current with KEYSEMTI’s revolutionary POWERSAVE™
feature. A proprietary, high- efficiency, dual charge-
pumpregulated voltage converters and a low-dropout
transmitter combine to  deliver true RS-232
performance from a single +3.0V to +5.5V supply.

These devices can operate from input voltages ranging
from +3.0V to +5.5V at the guaranteed data rate of 250k
bits/sec with enhanced electrostatic discharge (ESD)
protection in all RS232 1/0 pins exceeding +15kV
EN61000-4-2 Air Gap Discharge and +8kV EN61000-4-
2 Contact Discharge.

The POWERSAVE proprietary function  which
automatically powers down the on-chip regulated voltage
converters and driver circuits when a RS-232 cable is
disconnected from the host interface or when a
connected peripheral device is turned off. The system
turns on again when a valid level is applied to any RS-
232 receiver input.

Absolute Maximum Ratings
(All voltages referenced to GND.)

Supply Voltage VCC.....oooviiiieiieecee e -0.3V to +6V
Ve -0.3V to +7V
Ve -0.3V to +7V
VAL Ve +13V
Input Voltages

TxIN, PWRSAVE , SD, EN ..o -0.3V to +6V

RN e +15V
Output Voltages

TXROUT - +13.2V

RXOUT, STATE ..o -0.3V to (Vcc + 0.3V)
Short-Circuit Duration

TXOUT ..o Continuous

Continuous Power Dissipation (TA = +70°C)

KY32xx Rev.2.0

Features

B Meets EIA/TIA-232F and CCITT
V.28/V.24specifications for vce at +3.3V £10%
and +5V +10%

B  Low POWERSAVE Current:1uA
typical, 10pA max

B Guaranteed Data Rate 250kbps

B Extended ESD Protection for RS-232 I/O Pins

+15kV HBM

B High Data Rate at 1000kbps Available on KY32xxF
Series

Applications

Battery-Powered And Hand-Held Applications
Peripherals interface

Portable Diagnostics Equipment

Terminal Adapters and POS terminals
Notebooks, Subnotebooks, and Palmtops
Industrial and Embedded PCs

Power Dissipation Per Package

16-pin SSOP (derate 7.20mW/°C above +70°C) ............... 584mwW
16-pin nSOIC (derate 10.00mW/°C above +70°C)............... 720mwW
16-pin TSSOP (derate 6.80mW/°C above +70°C) .............. 556mwW
16-pin PDIP (derate 11.20mW/°C above +70°C).................. 896mwW
18-pin PDIP (derate 12.60mW/°C above +70°C)................. 962mW
20-pin PDIP (derate 12.80mW/°C above +70°C).................. 976mwW
20-pin SSOP (derate 8.10mW/°C above +70°C) .................. 647mW
20-pin TSSOP (derate 7.20mW/°C above +70°C)................ 584mW
28-pin SSOP (derate 9.52mW/°C above +70°C).................. 762mwW
28-pin TSSOP (derate 13.20mW/°C above +70°C) ............eveeuen. 1w
32-pin VQFN (derate 29.4mW/°C above +70°C)................ 2352mW

Operating Temperature Range ..........cccccceeviieeiiieeennnes
Junction Temperature...................
Storage Temperature Range ............
Lead Temperature (soldering 10s)

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 in the operational sections of the
specifications is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.
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+3Vto +5.5V RS-232 Transceivers
with POWERSAVE
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Product Selection Guide

Data Rate Receiver SHUTDOWN POWER Number of

PART Tx | Rx (kbps) Enable Enable SAVE Pins Package Type
KY3220E 7| 1 250 Yes Yes No 16 SSOP, TSSOP
KY3221E 7| 1 250 Yes Yes Yes 16 SSOP, TSSOP
KY3222E 2 | 2 250 Yes Yes No 20 SSOP, TSSOP,
KY3223E 2 | 2 250 Yes Yes Yes 20 SSOP, TSSOP
KY3232E 2 | 2 250 No No No 16 NSOIC, SSOP, TSSOP
KY1385E 2 | 2 250 No Yes No 20 SSOP
KY3243E 3 5 250 No Yes Yes 28,32 28-SSOP, 28-TSSOP, 32-VQFN

*High Data Rate at 1000kbps Available on KY32xxF Series

Electrical Characteristics
(Ve = +3.0V to +5.5V, C1-C4 = 0.1pF, TA = TMIN to TMAX, unless otherwise noted, Typical values apply at VVgc = +3.3V or +5.0V and Ta = 25°C.)

Parameters Conditions typical Vcc Min Typ | Max Unit
General InfolTypes
TTL Logic Input TxIN, PWRSAVE , SD, EN high ZIN
TTL Logic Output RxOUT, STATE
RS-232 Input RxIN
RS-232 Output TxOUT
Charge Pump Pin C1P, C1N, C2P, C2N
Power Pin Vcce, Venp, Vob, Vss
Charge Pump Caps C1P, C1N, C2P, C2N 0.1 uF
Vcc Voltage Range 5.0 4.5 5.0 5.5 V
3.3 3 3.3 3.6 V
DC Characteristics
gil;ggllégurrent, Power_save PWRSAVE = SD =Vcc, 3.3,5.0 0.5 mA
TTL I/P= Vcc /GND, RS-232 I/P=float
Supply Current, Power_save enabled PWRSAVE =GND, SD = Ve, 3.3,5.0 1 pA
TTL I/P= Vcc /GND, RS-232 I/P=float
Supply Current, shutdown enabled PWRSAVE =Vcc /GND, SD =GND, 3.3,5.0 1 A
TTL I/P= Vcc /GND, RS-232 I/P=float
LOGIC Input
Input Threshold Low 3.3,5.0 0.8 \Y
Input Threshold High 5.0 2.4 \Y
3.3 2 \%
Input Hysteresis 3.3,5.0 0.3 Vv
Input Leakage Current Vin= Vcc and GND 3.3,5.0 +1 MA
LOGIC Output
Output Voltage Low lour=1.6mA 3.3,5.0 0.4 V
Output voltage High lout =-1TMA 3.3,5.0 Vcc-0.6 Vce-0.1 \%
Output Leakage Current Receiver O/P disabled, Vout= Vcc or GND 3.3,5.0 +0.05 MA
Receiver Input
Input Voltage Range 3.3,5.0 -15 +15 \Y
Input Threshold Low 5.0 0.8 1.5 \
3.3 0.6 1.2 V
Input Threshold High 3.3,5.0 2.4 Vv
Input Hysteresis 3.3,5.0 0.3 \Y
Input Resistance VIN =25V 3.3,5.0 3 7 kQ
Transmitter Output
Output Voltage Swing RL =3-7k, all loaded 3.3,5.0 +5 \Y
Output Resistance Vce =Vbb=Vss=GND, Vout=+2V 0 300 Q
Output Short-circuit Current Vout =GND 3.3,5.0 +60 mA
Output Leakage Current Transmitter disabled, Vout=+12V 0, 3.3,5.0 +25 MA
KY32xx Rev.2.0 KEYSEMI CORPORATION 2
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KY32xx

+3Vto +5.5V RS-232 Transceivers
with POWERSAVE

Timing Characteristics
Maximum Data Rate
< standard speed > R =3-7k, CL =50pF-1000pF, 1 DR/RC switching 3.3,5.0 250 kbps
< high speed > R_ =3-7k, CL =50pF-1000pF, 1 DR/RC switching 3.3,5.0 1000 kbps
Transition-Region Slew Rate V/us
< standard speed > R_ =3-7k, CL =50pF-1000pF, 1 DR/RC switching 3.3,5.0 30 V/us
< high speed > R_ =3-7k, CL =50pF-1000pF, 1 DR/RC switching 3.3,5.0 90 V/us
Transmitter Propatation tp 3k+1000pF, all loaded 3.3,5.0 2 us
Transmitter Propatation ten. 3k+1000pF, all loaded 3.3,5.0 2 us
Transmitter Skew tpHL - tpLH 3.3,5.0 100 ns
Transmitter Output Enable Time 3.3,5.0 400 ns
Transmitter Output Disable Time 3.3,5.0 250 ns
Receiver Propagation tp.n CL=150pF 3.3,5.0 0.15 us
Receiver Propagation tpn. CL =150pF 3.3,5.0 0.15 us
Receiver Skew tpHL - tLH 3.3,5.0 50 ns
Receiver Output Enable Time 3.3,5.0 0.2 us
Receiver Output Disable Time 3.3,5.0 0.2 us
AutoGreen Timing
Receiver I/P to STATE Output High 3.3,5.0 1 us
Receiver I/P to STATE Output Low 3.3,5.0 30 us
Power save mode to transmitter 3.3,5.0 100 us
enabled
ESD Tolerance
ESD HBM 3.3,5.0 +15 kV
ESD 1000-4-2 Contact 3.3,5.0 +8 kV
ESD 1000-4-2 Air 3.3,5.0 +15 kV
Pin Description
PIN
KY3220 |[KY3221 |KY3222 |KY3223 |KY3232 KY3243 NAME FUNCTION
16Pins | 16Pins | 20Pin | 20Pins | 16Pins | 28Pins 32Pins
1 1 1 1 EN Receiver Enable Control. Drive low for normal operation.
Drive high to force the receiver outputs into a high-Z state.
5 5 5 4 1 29 C2+ Positive terminal of inverting charge-pump capacitor
6 6 6 5 2 30 C2- Negative terminal of inverting charge-pump capacitor
7 7 7 7 6 3 31 V- -5.5V generated by the charge pump
8 8 9,16 9, 16 8,13 |4,56,78 | 1,234,5 R_IN RS-232 Receiver Inputs
13 13 8,17 8,17 7,14 9,10,11 6,7,8 T_OUT RS-232 Transmitter Outputs
11 11 12,13 | 12,13 | 10,11 | 12,13,14 | 10,11,12 T_IN TTL/CMOS Transmitter Inputs
15,16,17, | 13,14,15, .
9 9 10,15 | 10, 15 9,12 R_OUT TTL/CMOS Receiver Outputs
18,19 17,18
TTL/CMOS level, noninverting, always enabled receiver
— — — — — 20 19 ROUTB
outputs.
10 11 21 20 STATE Output of the valid signal detector. Indicates if a valid RS-
("INVALID ) 232 level is present on receiver inputs logic “1”.
Drive low to shut down transmitters and on-board power
— SD supply. This over- rides all automatic circuitry and
16 16 20 20 22 21 _—
PWRSAVE
—_— Drive high to override automatic circuitry keeping
— PWRSAVE . — .
— 12 — 14 23 22 transmitterson (  SD  must be high)
4 4 4 4 3 o4 23 cr- Negat?ve terminal of the voltage doubler charge-pump
capacitor
14 14 18 18 15 25 24 GND Ground
KY32xx Rev.2.0 KEYSEMI CORPORATION 3
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15 15 19 19 16 26 26 Vce +3.0V to +5.5V Supply Voltage
3 3 3 3 2 27 27 V+ +5.5V generated by the charge pump
Positive terminal of the voltage doubler charge-pump
2 2 2 2 1 28 28 C1+ )
capacitor
Truth Table
Operation Status PWRSAVE | SD EN Signal at RXIN | "STATE TxOouT RxOUT
don’t care 0 0 present 1 tri-state active
don’t care 0 0 not present 0 tri-state active
Shutdown don’t’ care 0 1 present 1 tri-state tri-state
don’t’ care 0 1 not present 0 tri-state tri-state
1 1 0 present 1 active active
Normal without PWRSAVE ! ! O | notpresent 0 active aetive
1 1 1 present 1 active tri-state
1 1 1 not present 0 active tri-state
0 1 0 present 1 active active
Normal with PWRSAVE. 0 1 0 not present 0 tri-sFate a.ctive
0 1 1 present 1 active tri-state
0 1 1 not present 0 tri-state tri-state

Detailed Description

Charge-Pump

The KY32xx’s family utilizes regulated on-chip dual
charge pumps that provides output voltages of
+5.5V(doubling charge pump) and -5.5V (inverting
charge pump), regardless of the input voltage (vcc) over
the +3.0V to +5.5V range. The charge pumps operate in
a discontinuous mode: if the output voltages are less
than 5.5V, the charge pumps are enabled; if the output
voltages exceed 5.5V, the charge pumps are disabled.
Each charge pump requires a flying capacitor (C1, C2)
and a reservoir capacitor (C3, C4) to generate the V+ and
V- supplies.

RS-232 Transmitters

The transmitters are proprietary, low dropout, inverting
level translators that convert TTL/CMOS inputs to
EIA/TIA-232 output levels. Coupled with the on-chip 5.5V
supplies, these transmitters deliver ptrue RS-232 levels
over a wide range of single supply system voltages.
When SD is driven to ground, or the POWERSAVE
circuitry senses invalid voltage levels at all receiver
inputs, the transmitters are disabled and the outputs are
forced into a high- impedance state.

RS-232 Receive

The KY32xx’s receivers convert RS-232 signals to
CMOS-logic output levels. They are contain standard
inverting receivers that three-state (except for the
KY3232, KY3243) viathe EN or SD control lines.

Controlled Power-Down

The KY3220, KY3221, KY3222, KY3223 and KY3243
have a low-power shutdown mode controlled by the SD
pin. During shutdown the driver output and the switch-
capacitor regulated voltage converter are disabled with
the supply current falls to less than 1uA.The KY3221,
KY3223 and KY3243 use KEYSEMI's patent pending
POWERSAVE circuitry to set/reset latches, which enable
the circuit shutdown function when a RS232 cable is
disconnected or when the peripheral is turned off and
reduce the power supply drain to 1uA supply current.
When a RS232 cable is connected or when the
peripheral is enabled, the devices will automatically
become active again.

ESD Immunity

The KY32xx series incorporates ruggedized ESD cells
on all driver output and receiver input pins.

KY32xx Rev.2.0
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KY32xx

+3Vto +5.5V RS-232 Transceivers
with POWERSAVE

The ESD structure is improved for more rugged
applications and environments sensitive to electro-static
discharges and associated transients.

The improved ESD tolerance is at least +15kV without
damage nor latch-up.

There are two methods within EN61000-4-2, the Air
Discharge method and the Contact Discharge method.

With the Air Discharge Method, an ESD voltage is
applied to the equipment under test through air, which
simulates an electrically charged person ready to
connect a cable onto the rear of the system and the high
energy potential on the person discharges through an
arcing path to the rear panel of the system before he or
she even touches the system.

The Contact Discharge Method applies the ESD current
directly to the EUT.

This method was devised to reduce the unpredictability
of the ESD arc.

The discharge current rise time is constant since the
energy is directly transferred without the air-gap arc
inconsistencies.

KEYSEMI's RS232 transceivers meets and exceeds the
minimum criteria for EN61000-4-2 with £15kV for Air Gap
Discharge and +8kV for Contact Discharge.

The circuit models in following Figures represent the
typical ESD testing circuit.

The CS is initially charged with the DC power supply
when the first switch (SW1) is on.

Now that the capacitor is charged, the second switch
(SW2) is on while SW1 switches off.

The voltage stored in the capacitor is then applied
through RS, the current limiting resistor, onto the device
under test (DUT).

In ESD tests, the SW2 switch is pulsed so that the device
under test receives a duration of voltage.

For the Human Body Model, the current limiting resistor
(RS) and the source capacitor (CS) are 1.5kQ and 100pF,
respectively. For IEC-61000-4-2, the current limiting
resistor (RS) and the source capacitor (CS) are 330Q
and 150pF, respectively.

The higher CS value and lower RS value in the
IEC61000-4-2 model are more stringent than the Human
Body Model.

The larger storage capacitor injects a higher voltage to
the test point when SW2 is switched on.

The lower current limiting resistor increases the current
charge onto the test point.

KY32xx Rev.2.0
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KY32xx
+3Vto +5.5V RS-232 Transceivers

Contact-Discharge Model

Device
Under

Test
0A
Rg and Ry, add up to 3300 for IEC61000-4-2. t=0ns t=30ns
t—

ESD Test Waveform for IEC61000-4-2

DC Power
Source

ESD Test Circuit for IEC61000-4-2

Rs
® "W o
SW2
Device
A
Source T U{‘g;}'
ESD Test Circuit for Human Body Model
DEVICE PIN HUMAN BODY IEC61000-4-2
TESTED MODEL Air Discharge | Direct Contact Level
Driver Outputs +15kV +15kV +8kV 4
Receiver Inputs +15kV +15kV +8kV 4

Transceiver ESD Tolerance Levels

KY32xx Rev.2.0 KEYSEMI CORPORATION
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KY32xx

+3Vto +5.5V RS-232 Transceivers

with POWERSAVE

Typical Application Circuits and Pin Configuration

KY3220(SSOP,TSSOP)
TOP VIEW
r——— u —
En [T [1¢] sD
Ci+ E E Voo
v+ [3] [14] GND
c1-[3] T3] T1our
c2+ 5] 12 ne
c2- E E Ty
v-[7] [10] nc
Ry [3] 9] R1our
KY3221(SSOP,TSSOP)
TOP VIEW
\J

&[]
C|+E
W+ E
c1-[4]
CZ+E
c2-[§]

v[F
Ry [E]

5
E Voo

[14] GND

E TMour

[12] PWRSAVE

i ™

0] STATE
El Rigur

KY3220
C3(OPTIONAL CONNECTION,NOTE)
W T~ == = -] 1k -
+
In.mF a5 :
it |
C1 e Cis Voo 3 1 c
OAF T sl Vel o
€ Sleas =
oo ™
0ApF L c
S '|‘_5 c2- W :'+I:I.‘||.|F
A B
8 2 P D.rt: 1 TMour
1IN 0w
E g E] 8 Rg
g Rigut LT ﬂ E
3 R ism
1)EN o
= B o Ve
GND
e
MOTE: The negative terminal of C3 can be
connecied to either Voo or GHND
KY3221
C3(OPTIONAL CONNECTION,NOTE)
+3V opr———p = == 3|
0.1uF +
I i '
-
2
Cq Ci+ W, 3l e
N 'cc + C3
0.ApF Ve
H ']‘_15 ci L o1F
C; ca+ =
o
0.ApF 7
g u c2 bz l+n 1pF
o iy
29 1 T 13 o
E E Tin ouT «
g2 i i ig
g Ripur Ry 5 E
g » is«n
1|En =
L 50 o Ve
J_i PWRSAVE  STATE = ronrmor
— i LOGIC

J=_11.

NOTE: The negative terminal of Cq can be

connected to either Voo or GND

KY32xx Rev.2.0
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with POWERSAVE

KY3222(SSOP,TSSOP)

TOP VIEW

N [T et
Ci+ E
V4 E
ci-[3]
C2+ E
c2-[§]

v[

5
El Vee
[18] GND
El Tiour
El Rin

[15] R1out

Euc

Tzour [E] [13] Ty
Rzyy [9] [12] T2
Rzgyr [10 [11] nc
KY3223(SSOP,TSSOP)

TOP VIEW

&N [1] bl
Ci1+ E
v+ [3]
ci- [4]
c2+ [5]
c2- [€]
v
T2yt [E]
Rz [E]

Rzoyr [10)

EE)
El Vee

18] GND

[17] T1our

[16] Ry

18] R1gur

[14] PWRSAVE
E TN

[12] T2

[11] STATE

KY3222
C3(OPTIONAL CONNECTION,NOTE)
[T P
€1 T ci+ Vee 3.
0.AuF f_,l:.. e Ve __L_rlin. WE
c 5 —
0.1.; I izl v T e,
e 3 L o.1,F
T L
12 15 =
Tin > Tour
T2
W 1 &
é o T2y > T2out
85 2
E ) 13 1 ":i,' E
s Rigyt Rijy i
8 N Eee
10 — 8
Rigyt + “A Ry
o RN s

Iy R

5D —oVeo
GND
L

NOTE: The negalivs?erminal of Cq can be
connected to either Voo or GND

KY3223
C3(OPTIONAL CONNECTION,NOTE)
+3.3W T i n
) e -
C1 et v,
o.1uF T c1j = s __;Eoc}.m
s
oaf L% vl = e
T Hca :L-o.mF
T4 e
13 17 =
Thn Tiour
T2
12 &
g | oo |
@ gd
25 15 16 B =
E g Rigur R =Y
=] R é_sm
10 ¢
R2g R2y
gkl _ LA~ 2k =
1 JEN
o
— 20
J__ sD Vec
1al—— ——[11_ TO POWER
r PWRSAVE STATE [ CONTROL LOGIC
= GND

J_m

NOTE: The negative terminal of C4 can be
connected to either Voo or GND

KY32xx Rev.2.0
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+3Vto +5.5V RS-232 Transceivers

with POWERSAVE

KY3232(nSOIC,SSOP,TSSOP)

KY3232

C3(OPTIONAL CONNECTION,NOTE)

+3.3V Ogr— = = = = = ) |.+ -
If 0.4uF |1s :

€4 irce

= 2= ve 263
TOP VIEW T e N
Y e [0 e
c& [ 18] vee ST Sl I ncqu
v+ 7] [15] GND
C1- E E TiouTt
c2+ [4] 73] R %
w
v- [£] 1] T = § 28
T20yr [7] [10] T2, =
Rzyy [E] 3] R2gur
NOTE: The negative terminal of C3 can be
connected to either Vioc or GND
KY3243
+3.3V
:I-._I 0.AuF =
i . T 27
n.m:'—tft*'u E:_ NEE Vs —jE E__F
KY3243(SSOP,TSSOP) Cz2  cas —
FAT 2 E
TOP VIEW CWET 2y st
T et
c2+ [1] et 28] c1+ > vonr
4 Tz s
c2 E E V+ —_— 3 D 10 o 5 Eﬁi]
v- [3] 2] vec o N B | ™
R [4] [25] eND |
20
R2iN E E c1- R20UTE -—%ﬁ
R3 [€] 23] Fwrsave P i% * i
<n ge Ry iﬁkﬂ,
R [7] [22] SD §§ 4 B L
R5N [2] 21] INVALID EZ | mreour < 4 Rz
= R32 5k
Tlout E E R2outB sL = 5 o
T2our [10 [19] R10uT RrouT — — il -
Tsour [ ] Rzour o =1 ..
T3 [12] [17] R3ouT 2 Ba
15
T2y E E RégyTt RSQUT “; e i RSN
TN E E R3ouT _[ |PWRsAVE
'{’5’ Vccfi 5D
i
%g 41 INVALID GND
Pg I
L) e
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+3Vto +5.5V RS-232 Transceivers
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Typical Test Circuits

Msasuring
Oscilliscogs

Generator
(see Note B)

KY3243(VQFN)
* Vee
KY3243(32Pin VQFN) el \.v‘gc',sc:
0885280 " e e
C1__0.4uF C3___0.1uF
EEEEEEEL T 2o T
RIIN [T G| GND [t———zg c2+ V- —131
R2IN [7] 1 (=] C1- c2 T O4uF CMIDMF
R3IN [3] [22| PWRSAVE 15 ?12;_“ riour] s =
RAIN [2] (z] 50 ’ D' H !
== Gaf W e o g ek
T10UT [§] (] R20UTB ,___‘_"_w_a_,
T20UT [ 1] 18| R1OUT . 19 |RoouTs
T30UT [&) (az| RzOUT .« 1E8R10UT <J1 RNl T
A HHERRER %
OzzzkFEEDO < 1TRZOUTP<;‘E roid 2,
Z58rfr323°” TTUCMOS Sska
" €22 el 15IR30UT 13 RaN|3 . Rs232
o, INPUTS
AW%
Ka
X 13 |[R5QUT = RS5INIS i
Ver S5KO
L2lse !
:QEPWRSAVE
To P Circuit 4——— TRVALTD
J_24
. q Maximum Data Rate Test Circuit
Notes:
RS-232
Qutput . . . .
500 c A. R=3kQ, CL = 1000pF,Ta = 25°C, One Driver Switching.
L . . g
RL (see Note A) B. The pulse generator had the following characteristics:
£l 1L PRR =250 kbps, Zo = 50Q, 50% duty cycle, Tr & Tr < 10ns.
C. SD =Vcc when applicable.
TEST CIRCUIT

KY32xx Rev.2.0
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+3Vto +5.5V RS-232 Transceivers
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Tek Stapped:

R Acquisitions
I T

k

E

Tek Stopped:

9 Acquisitions
E T

3

chi

KY32xx TxIN to TxOut (no load) at 250kbps waveform

500V I 5.00 V

Generator
{see Note B)

Generator
(see Note B)

Generafor
(see Note B)

i v W
|
RS0 i 15V 15V
? | Qutput o
00 |
Lo LY M- 4%%9
— RL§ T (see Note A) H \ } VH
1 | oH
:1 11 Oatpuiw
) . = YOk
TESTCIRCUIT O VOLTAGE WAVEFORMS
TR T
—————— W
o gy 15V
O—— Output : sV
|
o | o tPHL(R)—H HiPLHu
T (see Note A)
= ] e W,
TESTGRCUT VOLTAGE WAVEFORMS
S
RSN inpu(_/_\_
Output
54 i
L4 H—tpﬁum ‘Hl— sy
" [seeNateA)
L L t 0ulpul_\_——[/—
T -=You
TESTCIRCUIT VOLTAGE WAVEFORMS

M 2Z2.50us ChZ2 v —300mV

Ch2 Max
6.1V

bl chz Min

Chi

500 V' ChZ 5.00 V

‘W2 50Ms CH2Z % —300mV

KY32xx TxIN to TxOut to RxOut (loopback to Rx with
1000pF load) at 250kbps waveform

Driver Transition-Region Slew Rate Test Circuit

Notes:

A

B.

C.

RL=3k~7kQ,CL= 150~1000pF,Ta = 25°C

One Driver Switching, Measured from +3V to -3V or -3V to
+3V.

The pulse generator had the following characteristics:

PRR = 250 kbps, Zo = 50Q), 50% duty cycle, T & Tr < 10ns.
'SD = Vcc when applicable.

Driver Propagation (t-.. & t-.;) Test Circuit

Notes:

A
B.

C.

All drivers loaded with R.=3kQ,C.= 1000pF.

The pulse generator had the following characteristics:

PRR = 250 kbps, Zo = 50Q, 50% duty cycle, Tr & T < 10ns.
"SD =Vcc when applicable.

Receiver Propagation Delay Times Test Circuit

Notes:

A.
B.

C.

CL= 150pF, including probe and jig capacitance.

The pulse generator had the following characteristics:

PRR = 250 kbps, Zo = 50Q, 50% duty cycle, T & Tt < 10ns.
'SD = Vcc when applicable.

KY32xx Rev.2.0

KEYSEMI CORPORATION

11



€ KEYSEMI

Package Information

KY32xx

+3Vto +5.5V RS-232 Transceivers

with POWERSAVE

L)
o
(e}
o w GAGE PLANE |
e |®f
PIN 1 INDENT U I_’ U U U H u U DETAIL_A”
D
7 ?.
4x) (41«)
/-1..__ - e
- " 74N
I I iy J I an
-
OTE : I \_ /
1. GONTROLLING DIMENSION : mm r
2. LEAD FRAME MATERIAL : COPPER 194 .
3} DIMLNS\UN D" DOES NOT INCLUDE MOLD
FLASH, TIE BAR BURRS AND GATE BURRS. DIMENSIONS 1IN INCHES
MOLD FLASH, TIE BAR BURRS AND GATE BURRS SYMBOLS D‘:liNsmNs I MILUMEE&S N NOM WAX
SHALL NOT EXCEED 0.006"[0.15mm] PER END
DIMENSION "E1” DOES MOT INCLUDE INTERLEAD A — — 2.00 — — 0.079
FLASH. INTERLEAD FLASH SHALL NOT EXCEED Al 0.05 — 0.15 0.002 p— 0.008
a %ﬂfmggsm’%l F[’)Egtsml\i.)[ INCLUDE DAMBAR A% 1o 1:46 1.80 006> SHL LIS . i
" PROTRUSION, ALLOWABLE DAMBAR PROTRUSION SHALL b 0.22 0.50 0.38 0.0086 | 0.012 0.015  [CUSTOMER -
BE 0.003"[0.08mm] TOTAL IN EXCESS OF THE "b” Cc .09 0.15 0.25 0.0035 0.006 0.0098
DIMENSION AT MA)(IMIJM MATERIAL CONDITION. DAMBAR =
CANNOT BE LOCATED THE LOWER RADIUS OR THE 2 5.90 el £.50 0232 0.244 0.256 APPROVED BY oate | TILE
O Labiatn SiaaE BETECH PReTROSON D Ae E 7.40 7.80 8.20 0.291 0.307 0.323  Iimaw BY: 161 SSOP PACKAGE DUTLINE
ADJACENT LEAD TO BE 0.00287[0.07mm] E1 5.00 5.30 5.60 0.197 0.709 0.520 DRAWING (BODY SIZE: 5.3mm)
5. TOLERANCE : +0.010"[0.25mm] UNLESS OTHERWISH ¢ — 0.65 — c— 0.0258 | — |CHECK BY: o
SPECIFIED. =
6. QTHERWISE DIMENSION FOLLOW AGCEPTABLE ; 065.'5 D':.E‘ 0';_5 U'gfz DO 0297 |APPROVAT: DWG. NO.  po-ssop-ai6 [ a
APPROVAL: UNIT : SCALE :
7. REFERENCE DOCUMENT : JEDEC SPEC MO—150AC y — — 0.10 — — 0.004 mm 12/1‘ SHEET ; OF
]
| |
| |
| = |
" | =
Ll | I
| [\ \GAGE PLANE i
' N o T
|
=y }
) DETAIL "A"
== D i
2
4_\,) { 4,\:’,
. ] /’—", —
! I 1
| ' [\ k!
OO ™ - g T,
!
\ I | 5 : [__J 1 J k—_:
- \ /
. e =} o . /,,L_ o
LiRe DETAIL "A
1. CONTROLLING DIMENSION : INCH
2] LEAD FRAME MWATERIAL : GOPPER 194
3. DMENSION "D" DOES NOT INCLUDE MOLD
FLASH, TIE BAR BURRS AND GATE BURRS DIMENSIONS IN_MILLIMETERS DIMENSIONS IN_INCHES
MOLD FLASH, TIE BAR BURRS AND GATE BURRS SYMBOLS MIN NOW WA WIN NOM WAX
SHALL MWOT EXCEED D.D0S7[0.15mm] FER EMND o
DIMENSION "E1* DOES MOT INCLUDE INTERLEAD A — — 2.00 0.079
FLASH, INTERLEAD FLASH SHALL NOT EXCEED Al 0.05 E— — 0.00Z — = .
0.010°[0.25mm] PER SIDE. - T T 20-pin SSOP
4. DMENSION "b" DOES NOT INCLUDE DAMBAR - :
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL b 0.22 0.30 0.38 0.0088 0012 0.015  [CUSTOMER :
BE 0.003"[0.08mm] TOTAL N EXCESS OF THE "b" g 0.13 RE 0.20 0.0051 | 0.008 0.0078
DIMENSION AT MAXIMUM MATERIAL CONDITION. DAMBAR 3 ]
CANNGT BE LOGATED ON THE LOWER RADIUS OR THE 2 s Zizd s Lo N M L APPEOVED BY DaTE | THTLE
FOOT. MINIMUM SPACE BETWEEN PROTRUSION AND AN E 7.40 7.80 8.20 0.291 0.307 0.323  ipmaw v 20L MEDIUM FINE PITCH STANDARD
ADJACENT LEAD TO BE 0.0028°[0.07mm] E1 5.00 5.30 5.60 0.197 0.209 0220 T DU FiEAGT APAYRE
5. TOLERANCE : +0.0107[0.25mm] UNLESS DTHERWISE g .65 = — 00256 | —_ |CHECK BY:
SPECIFIED ; - = - .
6. DTHERWISE DIMENSION FOLLOW ACCEPTABLE L Qs 0;,&’ Lé’,‘" 0.022 3553 0‘2_37 DWE. NO. PO-SSC0P—010 bkl
SPE -3 — 2 — UNIT : SCALE _ SIEET , oF
7. REFERENCE DOCUMENT JEDEC SPEC MO-—150 D.O786 0.003 INCH 12/1 | 1
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KY32xx
‘ KEYSEMI +3Vto +5.5V RS-232 Transceivers

with POWERSAVE

0.25

— GAGE PLANE
| W

PIN 1 INDICATOR »0.70 J |_| H |_| U H |_|
SURFACE PODLISHED DETAI

b l._":.\ ] . DETAIL A
NOTE : (=1} . /

1. CONTROLLING DIMENSION : mm
D FRAME MATERIAL : OLN C?DZS/EFTEC B4T

2!
3. DIMENSION "D" DOES NOT INCLUDE B .
FLASH. TIE BAR BURRS AND GATE BURRS DIMENSIONS N MILLIMETERS DIMENSIONS IN INCHES
MOLD FLASH, TE BAR BURRS AND GATE BURRS SYMBOLS 0™ T Now ey MN NON WAX
SHALL NOT [XCEED 0.0067[G.15mm] PER END -
DIMENSION "E1* DOES NOT INCLUDE INTERLEAD A 1.05 1.10 1.20 | 0047 | 0.043 | 0.047
FLASH. INTERLEAD FLASH SHALL NOT EXCEED Al 0.05 0.10 0.15 0.002 | 0.004 0.006 -Di
001070 25mm) PER SIDE. Fen T ) T T 16-pin TSSOP
4, DIMENSION "b° DOES NOT INCLUDE DAMBAR : : . e p—
PROTRUSION. ALLOWABLE DAMEAR PROTRUSION SHALL b 920 1 025 020 10508 10010 1 0.08 .
BE 0.003 [0 Oﬂmm] TOTAL IN EXCESS OF THE "b" C 0.127 =— = 0.005 —
DIMENSION AT MAXIMUM MATERIAL CONDITION. DAMBAR 15
CANNOT BE LOCATED ON THE LOWER RADIUS OR THE D 450 | S0751 S.10 | 0.193 | 0.1995 | 0.2004 ypprovep 3 ™ ‘
FOOT. MININUM SPACE BETWEEN PROTRUSICN AND AN E 620 | 640 | 6.60 } 0.244 | 0252 | 0.260 |5,y ACH
ADJACENT LEAD TO BE 0.0028°(0.07mm E1 4.30 4.40 450 | 0.170 | 0173 | 0.177 ; DRAW)
5. TOLERANCE : +0.0100.25mm] UNLESS OTHERWISE| ¢ — 0.65 — — | o028 — |HEX
SPECIFIED. . i .
&. OTHERWISE DIMENSION FOLLOW ACCEPTABLE L 9.50 050 0.7 0.020 0.024 9.025 4 iR : &
SPEC. ¥ — 0.076 | — 0.003 lippaovl - g
7. REFERENCE DOCUMENT : JEDEC SPEC MO-153 o o a (3 o 4 8 L
5
PIN 1 INDIGATOR #0.70 o Lo r ! |i
SURFACE POLISHEI —.I_— ;
815 L *
=
H L1
HIIIIHIIII\IIIHI‘I dacts
o
BREA( 1))
=" f
= f / \
2 =
ol o 7 Ay [ t A\
_/ b =l

|—=|
NOTE : S /\
1. CONTROLLING DIMENSION DETAIL_A

2. LEAD FRAME MWATERIAL : 0LIN CTOZS/EFI'EC 64T
3. DIMENSION "D DODES NOT INCLUDE MOLD
FLASH I'IIZ BAR BURRS AND GATE BURRS.
BURES AND CATE BURRS

|| DIMENSIONS IN MILLIMETERS || DIMENSIONS [N INCHES
MN [ Nam [ Mmax || MmN NOM | MAax
5\ LALL NOT ExgEED El O0E"[0.15mrm] PER END I 120 | T
DIMENSION "E1" DOES NOT INCLUDE INTERLEAD
FLASH. INTERLEAD FLASH SHALL NOT EXCEED -
D.010"[0.25mm] PER SIDE. FAN
4, DIMENSION "b" DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL
BE D.003T0.08mm] TOTAL IN EXCESS OF THE "b”
DIMENSION AT MAXIMUM MATERIAL COMDITION. DAMBAR
CANNDT BE LOCATED ON THE LOWER RADIUS OR THE
FOOT. MINIMUM SPACE BETWEEN PROTRUSIDN AND AN
ADJACENT LEAD TO BE 0.0028T0.07mm
5. TOLERANCE : +0.0107[0.25mrn] UNLESS OTHERWISE
SPECIFED.
6. g‘IP'ESRWISE DIMENSION FOLLOW ACCEPTABLE

]

20-pin TSSOP

7. REFERENCE DOCUMENT : JEDEC SPEC MO—153

KY32xx Rev.2.0 KEYSEMI CORPORATION 13



€ KEYSEMI

KY32xx

+3Vto +5.5V RS-232 Transceivers

with POWERSAVE

HHHHHEBEHE

O

1

PIN 1 INDENT

Aobodbogobon |

4 \b‘ﬁ

e

DETAIL A

FPLAME,

9\4{
0.010 | |

iimimiminininiaih )
1 1 1 i | — ] —
NOTE — < j\
1. CONTROLLING DIMENSION : INCH
2. (EAD FRAME MATERIAL : COPPER 194 OETAIL A
3. DIMENSION """ DOES NQT INELUDE MOLD
FLASH, TIE BAR BURRS AND GATE BURRS.
J DIMENSIONS N MILLIMETERS DIMENSIONS 1N INCHES
NOLD FLASH, TIE BAR BURRS AND GATE BURRS SYMBOLS e Oh i o o o
SHALL NOT 'EX'CEED 0.0067[0.15mm] PER END | o
BIMENSION “F1" DOFS NOT INCLUDE INTERLEAD A 1.47 1560 1.73 0.058 | D.083 0.088
FLASH. INTERLEAD FLASH SHALL NOT EXCEED Al == 0.5 0004 0.010 :
0.01070.25mn] PER SIDE, = A o = — 16-p|n nSOIC
4. DIMENSION "b” DOES NOT INCLUDE DAMBAR - : — i
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL b 6.33 o4 0.51 0.013 0.016 0.020  [CUSTONER -
BE 0.00270.08mm] TOTAL IN EXCESS OF THE b C 0.19 0.20 0.25 00075 | 0.008 0.0098
DIMENSION AT MAXIMUM MATERIAL CONDITION. DAMBAR } -
CANNOT BE LOCATFD ON THE LOWER RADIUS OR THE L £0 S IO, oot § N30 10039 ) oappmveipy, | mm [TOE
FOOT. MINMUM SPACE BETWEEN FROTRUSION AND AN £ 5.79 2.49 £.20 0228 | D236 | 024% |ppyw sy i 161 SMALL GUTLINE PACKAGE
ADJACENT LEAD TO BE 0.00287[D.07mm] El 581 351 399 0.15¢ | D.1&¢ 0.157 DRAWING(D.1507)
5. TOLERANCE : £0.010"[0.25mm] UNLESS OTHERWISE[ ¢ — 177 paa —— [ p.050 __ |CHECK BY:
SPECIFIED
6. OTHERWISE DIMENSION FOLLOW ACCEPTABLE L | 038 | 07 I 0015 | DOZB | 0050 |AFPROVAL DWG. NO. PO-30P—D03 BEY.
PEC. ¥y | I— S 007 | — | — 0.003  |approvaL: JUNIT SCALE -
7 REFERENCE DOCUMENT : JEBEC SPEC MS—012 Y a E— a o — s : 12/1 SHEET 4 OF
HAHHAAAHAARR |
v B T
()
g
l{
f.
en o woene— I HHHHHHHHHH B
(N} L] DETAIL “A
- 8] -
>~
e (45 )
—= ) -
— T T T 1
\ . E i\ \\
< . T 3 1
miihilillihhlihhnihile S U/
= i =
ﬁlif b 1]l < DETAIL A
NOTE 3
1. CONTROLUNG DIMENSIO Mt
2. LEAD FRAME MATERIAL : COPPER (194
3. DIMENSION D" DOES NOT INCLUDE MOLD
LL;LSU"- B’E& ?'\3 Lai_JlE}F:S AND ‘SiLED %‘JJ"?ESEU e SYMBOLS || —DMENSIONS IN_WILLIMETERS DIMENSIONS IN_INCHES
SHALL Nor ?ﬁcrro 0.006°70.15mm] PER END k - o i i e HEW MK
DIMENSICN "E1™ DOES NO INCLUDE INTERLEAD A pmm—— 2.00 ppe—, D.079 1
FLASH. INTERLEAD FLASH SHALL NOT EXCEED Al 0.05 b.002 — —_ 28-pin SSOP
.010°[0.25mm] PER SIDE. ) P 1.75 —_— 0.069 e —
4. DIMENSION "b" DOES NOT INCLUDE DAMBAR L = = : =
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL b 0.2 9.50 0.58 0.0086 | 0.012 0.015  [CUSTOMER :
BE E.DCIE’[:‘ 'r“m] TOTAL IN EXCESS OF THE “b" C 0.13 015 0.20 0.0051 0,006 0.0079
DIMENSION AT MAXIMUM MATERIAL CONDITION. DAMBAR 3 7
CANNGT BE LOCATED ON THE LOWER RADIUS OR THE 0 10'3-8 ?D'ZO i %- S hk D‘t?z AEERIYE 2% natp | TRILE:
FOOT. MINIMUM SPACE BETWEEN PROTRUSION AND AN E 7.40 .80 8.20 0.291 0307 0.323  I5paw Bv: 280 (.209°) BODY 025~ LEAD PIIGH
ADJACENT LEAD TO BE D. "[0.07mm E1 5.30 5.60 0.197 0.209 | D.220 - SMALL OUTLINE PACKAGE DRAWING
5. TOLERANCE : +0.01070.25mm] UNLESS OTHERWISE| e = 065 5.0256 CHECK BY:
SPECIFIED. 5 7 o i B
. OTHERWISE DIMENSION FOLLOW AGCEPTABLE 'E; 0.58 [;:‘ Di’ 0.022 0-‘239 D-ET" APEROYAL; DWG. NO. pO-SSOP-O11 BN. o
SPE E APPROVAL: : : e -
7. REFERENGE DOGUMENT : JEDEG SPEC MO—150 — — 0076 — — D.003 o SCAE © 10/4 | SHEET, OF,
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€ KEYSEMI

KY32xx

+3Vto +5.5V RS-232 Transceivers

with POWERSAVE

FIN DENTIFIER 0.70

SURFACE POLISHED

7o
1~

e]
el

AL

winininininlninlnininlninln

Al __Liz__

S |

_.-n-——

>

DETAIL A

\

DETAIL .al.j

OTE :
2, CEAD FRAME. MATERIAL > 6LIN C7025/EFTEC 64T
. LEAD FRAME MATERIAL ; OLIN EFTEC 64
3. DIMENSION D" DOES MNOT INCLUDE Jr_{oin - SYMBOLS DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
FLASH, TIE BAR BURRS AND GATE BURRS. ki MIN NOM MAX MIN NOM MAX
MOLD FLASH, TIE BAR BURRS AND GATE BURRS : 25 5.047
SHALL NOT EXCEED Q.00670.15Smm] PER END : - E : - =
DIMENSION “E1” DOES NOT INCLUDE INTERLEAD A 005 | — | 0.5 || 0.002 0,006 28-pin TSSOP
FLASH, INTERLEAD FLASH SHALL NOT EXGEED A2 0.80 1.00 1.05 || 0.031 | p.o3g | 0.041
4 \rﬁ'liipwlﬁ[}l'r;;m‘m“ DOES. 1T INCLUDE DAMEAR = 12 £30 40007 g.pi2
. SIC b OES NO CLUDE D o - L
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL c g | — 0.20 1| 0.004 0008 [CUSTOMER :
BE 0.003°0.08mm] TOTAL IN EXCESS OF THE “b* D 9.80 9,70 9.80 || 0.378 | 0.382 | 0.386
DIMENSION AT MAXIMUM MATERIAL CONDITION. DAMBAR E P — 0.25 - TLE
CANNOT BE LOCATED ON THE LOWER RADIUS OR THE =z TR 46}.8 YT | T :2ji Sy75 | \PPEOVED BY | D | B
FOOT. MINMUM SPACE BETWEEN PROTRUSION AND AN = - = — =~ DRAW BY: 281 T990P PACKAGE OUTLINE
ADJACENT LEAD TO BE 0.0028"[0.07mm)] g — 0,65 — — | 0.026 — DRAWING (4.4mm) )
5. TOLERANCE : +0.010[0.25mm] UNLESS OTHERWISE | 0.45 0.60 0.75 || 0.018 | 0.024 | 0.030 |CHECK BY:
SPECIFIED. r — ‘ T | = T S e e ;
6. OTHERWISE DIMENSION FOLLOW ACCEPTABLE L 0 S 034 0003 ATEROVAL; D¥G. NO.  po-TssoP-004 .
SPEC. bl f— f— - — f— i APPROVAL: UNIT : SCALE ¢,/ | engl
7. REFERENCE DOCUMENT : JEDEC SPEC MO-153 & o [— B o [— B 12/1 | SHEET ) OF
b2 C0.35X45"
| |
25 32
) 0 0 lllJllll'lHllll/Y
| r zel ] | [
1 = i —
| — | —
L ~ ' ~ 1 . = ! — £
é — —_
| 4 S ® -] | =
] | ® -] ! —]
| SR B 171 | =
1 aAanonnannn
16 k]
| Al |
D | A3 L L3
A
w NOTES :
PACKAGE TYPE == . ALL DIMENSIONS ARE IN MILLIMETERS.
JEDEC_OUTLINE MO—220 =\, 2. DIMENSION b APPLIES TO METALLIZED TERMINAL
PKG CODE|  WOFN(Y532) B AND IS MEASURED BETWEEN 0.15mm AND 0.30mm
SYMBOLS MIN. | NOM.| MAX. G é FROM THE TERMINAL TIP. IF THE TERMINAL HAS
A 0.80 | 0.85 | 0.90 THE OPTIONAL RADIUS ON THE OTHER END OF THE
Al 0.00 | 0.02 | 0.05 TERMINAL, THE DIMENSION B SHOULD NOT BE
AT 0.203 REF. MEASURED IN THAT RADIUS AREA.
b 0.18 | 0.25 | 0.30 3. BILATERAL COPLANARITY ZOME APPLIES TO THE
B 5.00 BSC EXPOSED HEAT SINK SLUG AS WELL AS THE
E 5.00 BSC TERMINALS.
e 0.50 BSC
L 0.35] 0.40 ] 0.45
K 020 — —
E2 D2 LEAD FINISH -
[PAD SIZE| WiN. | NOM. | MAX. | MIN. | NOM. | MaX. |pure 1] pPF | “E05C ©OF 32-pln VQFN
psaxis3a miL] 315 [3.25 [3.30 [3.15 [3.25 330 | v v | W(V)HHD -5
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KY32xx

+3Vto +5.5V RS-232 Transceivers
with POWERSAVE

€ KEYSEMI

Ordering Information

Part Number | Temperature Range | Package Type
KY3220LEEA -40°C to +85°C 16-pin SSOP
KY3220LEEY -40°C to +85°C 16-pin TSSOP
KY3221LEEA -40°C to +85°C 16-pin SSOP
KY3221LEEY -40°C to +85°C 16-pin TSSOP
KY3222LEEA -40°C to +85°C 20-pin SSOP
KY3222LEEY -40°C to +85°C 20-pin TSSOP
KY3223LEEA -40°C to +85°C 20-pin SSOP
KY3223LEEY -40°C to +85°C 20-pin TSSOP
KY3232LEEA -40°C to +85°C 16-pin SSOP
KY3232LEEN -40°C to +85°C 16-pin nSOIC
KY3232LEEY -40°C to +85°C 16-pin TSSOP
KY1385LEEA -40°C to +85°C 20-pin SSOP
KY3243LEEA -40°C to +85°C 28-pin SSOP
KY3243LEEY -40°C to +85°C 28-pin TSSOP
KY3243LEEQ -40°C to +85°C 32-pin VQFN

*High Data Rate at 1000kbps Available on KY32xxF Series
Please contact the factory for pricing, availability on Tape-and-Reel, and Green Package options.
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