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Interface Transceiver of the Serial Data of
the Standard RS-485/RS-422

m  Description

The TK3088 high-speed transceivers for RS-485/RS-422 communication contain one
driver and one receiver. The TK3088's driver slew rates are not limited, making transmit
speeds up to 10Mbps possible.

The TK3088 has a 1/8-unit-load receiver input impedance that allows up to 256
transceivers on the bus. The TK3088 is intended for halfduplex communications

®m  Features

= 1 transmitter and 1 receivers of the serial data of the standard RS-485

= Auto Shutdown function provide low power consumption
= Supply voltage range: 5.0V + 5%

= Operating temperature range: -40 ~ +85 °C
. Data rate: 10Mbps

= ESD protection up to 2000V for transmitter input and receiver output (TTL/CMOS levels) and
up to 15000V for transmitter output and receiver input (RS-485 levels)

= Latch current, min — 300mA at normal climatic condition

= Enhanced ESD Specifications(EC&EE_ only):
1+15kV IEC61000-4-2 Air Discharge

18kV IEC61000-4-2 Contact Discharge

B Ordering Information
Part Number Package | Packing | Temperature(TA) | Package Qty ESD
TK3088CSA SOIC-8 Reel 0°C ~70°C 2500
TK3088ESA SOIC-8 Reel -40°C ~ 85°C 2500
TK3088ECSA SOIC-8 Reel 0°C ~70°C 2500 +15KV
TK3088EESA SOIC-8 Reel -40°C ~ 85°C 2500 +15KV
m Pin Description
-/
RO |o1 08| Vecc
RE |02 07 B
DE |03 06 A
DI |04 05| GND
Figure 2
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Table 1. Pin Description

Pin Number Symbol Pin Description
01 RO TTL/CMOS Receiver data output
02 RE Receiver Ouput Enable.
03 DE Transmitter Ouput Enable.
04 DI Transmitter input
05 GND Common pin
06 A Noninverting receiver/transmitter input/output
07 B Inverting receiver/transmitter input/output
08 Ve Power supply 4.75V < VCC < 5.25V
R
RO
o_
RE B
DE A
_— ¢ —
D
DI
Vce - (08)
_
GND - (05)
_—

Figure 3. Block Diagram
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Table 2. Transmitter Truth Table
Inputs Outputs
RE DE DI B A
X H H L H
X H L H L
L L X Z Z
H L X Z7
Note : H — high level, L — low level , X —don’t care, Z — third state
Table 3. Receiver Truth Table
Inputs Outputs
RE DE A B RO
L X >-0,058B H
L X <-028B L
L X BH H
H H X Z
H L X /7

Note : H — high level, L — low level , BH — inputs not used, X —don’t care, Z — third state,
ZZ — inputs and outputs are in the third state
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Table 4. Recommended Operating Condition

Limit
Symbol Parameter Unit
min max

Ve Supply voltage 4.75 5.25 V
Vic Input low voltage DI, DE, RE pins 0 0.8 V
Vi Input high voltage DI, DE, RE pins 2.0 Vee Vv
Vob Transmitter output voltage -7.0 12.0 A
Vir Receiver input voltage -7.0 12.0 \
Vor Receiver output voltage 0 Vece \
Y Receiver differential threshold voltage | +50| | +200| V

T Ambient temperature —40 85 °C

Table 5. Maximum Ratings
Limit
Symbol Parameter - Unit
min max

Vi Supply voltage - 7.0 V
Vi Input voltage on pins DI, DE, RE -0.3 7.0 v
Vob Transmitter output voltage -13 13 \Y
Vir Receiver input voltage -13 13 V
Vor Receiver output voltage -0.3 Vect0.3 A

* Stresses beyond those listed under “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.
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Table 6. Electrical Parameters
(Vecc = 5V + 5%)
Limit o .
Symbol Parameter Mode Min Vax Ta, °C Unit
VRE =0Bor VCC = 800 25+ 10 },LA
Vpi=0B or Vee 900 | —40:85
| Idle mode supply Voe = Vee
ce current Vee =0V — 500 | 25+ 10
Vpi=0V orVee 600 | —40; 85
VDE =0
I Shutdown mode supply xDE - ?/V - ?I(c)) 2‘5101_ ;g bA
SHDN Current RE — VCC - ’
| Input low leakage Voe=Vp=Vge=0V - 02 |25+10 HA
ILL current on control pin —2.0 | —40; 85
| Input hlgh Ieakage VDE = VD| = VRE = VCC — 0.2 25+ 10 },LA
ILH current on control pin 2.0 | —40; 85
tsHon Shutdown time — 50 600 | 25+ 10 ns
Receiver
Vip = =200 mV - 0.36 | 25+ 10 vV
VoLr Output low voltage lo.= 4.0 mA 04 | —40: 85
. Vip = -50 mV Vec—-15 - |25+10; V
Vorr Output high voltage o= — 4.0 mA _40: 85
R, Input resistance —-70V<Vr<12V 96 - |25 J_r.10; kQ
—40; 85
Vr=12V Voe =0V - 114 | 256+ 10 HA
I Input current Vir==7.0V | Voc =0 or =
' Vr=12V 525V 125 | —40; 85
Vr=-7.0V —75
| Output low current for | Vor =04V - 05 |25+10 uA
RELR OFF-state —-1.0 | —40; 85
Vor=2.4V - 05 |25+10
| Qutput high current for R 10 —40: iR
OZHR | OFF-state ' :
85
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Table 6. Electrical Parameters (continued)
Symbol Parameter Mode Sl Ta, °C | Unit
y Min | Max | ™
Receiver
| Output high short circuit Vor = Vec 8.0 87 25+ 10 mA
OSHR | current 7.0 95 —40: 85
| Output low short circuit Vor =0V -8.0 -87 25+10 mA
OSLR \current -7.0 -95 | —40: 85
Vhg Hysteresis - - 50 25+ 10 mV
; Receiver input to output |Vl >2.0V — 185 [ 25+10| ns
PHLR. | switching delay ty =ty <15ns 200 | -40; 85
teLHR
. . . Vil >2.0V — 28 [25+10| ns
tskor Differential receiver skew oo by 2 15 S 30 —40. 85
tpzhr, Receiver enable from OFF | C_ = 100 pF - 45 25+ 10 ns
tezir to output high (low) 50 —40; 85
t.r sHoN), | Receiver enable from CL =100 pF — 3150 | 25+ 10 ns
tHR (SHDN) shutdown 3500 —40, 85
to output high (low)
Transmitter
Differential output voltage - 50 - 25 £ 10; \'%
Vob1 (no load) —40; 85
= - — +
Differential output voltage R, =5l (RE-<402 208 25 = 10 ¥
V (rio losd) 2.00 —40; 85
op2 R. = 27 Q (RS-485) 1.56 - |25%10
1.50 —40; 85
Change in magnitude of R.=50; 27 & - 0.18 V
. . 25+ 10
AV differential output voltage
©D  Ifor complementary output 0.2 _
—-40; 85
states
RL=50; 27 Q - 29 V
" Output bias voltage referto | ’ 25+ 10
©¢  |common pin 30 | _40 85
Change in magnitude of R.=50; 27 Q _ 0.18 | 2510 V
AV bias output voltage for
©C  lcomplementary output 0.20 |-40; 85
states
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Table 6. Electrical Parameters (continued)
Limit .
Symbol Parameter Mode Min | Vax Ta, °C Unit
Transmitter
— 7.0V < Vep < Vee _ |l240l | 25+10| mA
| +250] | —40; 85
o OVsVep=s12V 240 |[25+10
losp Short circuit current 250 | —40; 85
BV € Vg = Ve |+26] [25£10
| £25/ | —40; 85
Vhp Hysteresis — - 200 25+10 V
= = 330 800 ns
teqp, | Transmitter input to output g“ _ng4 Q100 RF 25+ 10
toyp  |Switching delay BIFF = 250 1000 | _40: 85
C|_1 = C|_2 =100 pF = 90 25+ 10 ns
tskewp |Transmitter output skew Rpirr = 54 O 100 _40- 85
tezup,  [Transmitter enable time CL=100 pF - 2200 | 2510 ns
trzp |from OFF to output high 2500 | —40; 85
(low)
' Transmitter disable time CL=15pF a % |25%10) ns
tPHZ D Ifrom output high (low) to 100 | —40; 85
PLZD OFF
= ns
Rise or fall time of RD'Fi 54_Q 220 620 | 25+10
tRD: 1:FD di - . C|_1 = C|_2 =100 pF
ifferential output signal 200 750 _40- 85
CL=15pF - 4000 | 25+10 ns
t Transmitter enable time 4500 | —40; 85
tLD ®HEN). - \from shutdown to output
HD (SHDN) h|gh (IOW)
= 12 - 25+10 | Mb/s
ST Data rate 10 —40; 85
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Figure 4. Transmitter output & input signals time diagram
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ro 15V
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A 1.5V
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i N 3.0y
B / 1.5y 1.5u\_
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During the input signal A is changing DC voltage 1.5 V is supplied to input B
During the input signal B is changing DC voltage 1.5 V is supplied to input A

Figure 5. Receiver output & input signals time diagram
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Figure 6. Transmitter output & input signals time diagram
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~E / 50 V
1,5V 15V
\ / oV
1:PZL R, 1:LR(SHDN) 1:PLZR
VCC
K~ Voot 0,5V
RO 1,5V
VOL
VOH
RO /
1,5V

trzH R, tHR(sHDN)

Y

A

Vou -05V

A 4

Figure 7. Receiver output & input signals time diagram
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m Package Dimensions

SOIC8
A Dimension, mm
5 2 S ymbol MIN MAX
HHHAHAH
1 A 48 5
lo j ' B 38 4
1 @ﬁ E# v C 1.35 1.75
¢ D 033 0.51
~ Rx 45°
h ¥ 04 127
—:— ¥ SEATING _‘_ =fL G 1.27
PLANE
bl ) 4 Bl M H 572
[o.25 (0.01008) | T[c@M)| 7 0° 3
NOTES: K 0.1 0.25
1. Dimensions A and B do not include mold flash or protrusion. M 0.19 0.25
2. Maximummold flash or protrusion 0.15 mm (0.006) per side P >8 6.2
for A; for B - 0.25 mm (0.010) per side. R 0.25 0.5
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