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+3.0V~°+5.5V‘ 1uA. RS-232/RS-485/422
YNFZO0RINF522—7Y

ABSOLUTE MAXIMUM RATINGS

VGO GND. oo -0.3V to +6V
V+ to GND -0.3Vto +7V
V=10 GND. o 0.3Vto -7V

Vi = V= (NOE 1), +13V
Input Voltages
T1IN, T2IN, DI, DE485, RE485, TE232, RE232, SHDN,

FAST, HDPLX, RS485/RS232 to GND. ............... -0.3V to +6V

A, B, RTIN, R2IN 10 GND .....c.oooiiiiiiiiiiiiicciece +25V
Output Voltages

T10OUT, T20UT, Y, Zto GND......ooooviiiiiiiiiic +13.2V

R20UT, R10OUT, ROto GND................ -0.3Vto (Vce + 0.3V)
Output Short-Circuit Duration

TAOUT, T20OUT, Y, Z oo, Continuous

Continuous Power Dissipation (Ta = +70°C)

20-Pin SSOP (derate 11.9W/°C above +70°C) .......... 952mW

24-Pin SSOP (derate 14.9W/°C above +70°C) ........ 1195mW

28-Pin SSOP (derate 15W/°C above +70°C) ........... 1201mW
Operating Temperature Ranges

MAXBI6_CA_ oo 0°C to +70°C

MAXST6_EA_ .o -40°C to +85°C
Storage Temperature Range ....-65°C to +150°C
Junction Temperature...............c...oo....
Lead Temperature (soldering, 10S) .......ccccoocvveviiieniinnnn. +300°C

Note 1: V+ and V- can have maximum magnitudes of 7V, but their absolute difference cannot exceed 13V.

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.

ELECTRICAL CHARACTERISTICS

(Vcc = +3V to +5.5V, C1-C4 = 0.1pF when tested at +3.3V £10%; C1 = 0.047uF and C2, C3, C4 = 0.33pF when tested at +5V +10%;
Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC CHARACTERISTICS
MAX3160/MAX3161, no load, 10 55
RS485/RS232 = GND
Vce Standby Current Icc MAX3160/MAX3161, no load, o5 55 mA
RS485/RS232 = Ve
MAX3162 No Load 3.0 6
Vce Shutdown Current Icc 3rHoBEd:edGlND’ receiver inputs open or 1 10 PA
TRANSMITTER AND LOGIC INPUTS (DI, T1IN, T2IN, DE485, RE485, TE232, RE232, FAST, HDPLX, SHDN, RS485/RS232)
Logic Input Low ViL 0.8 \
) . Vce = +3.3V 2.0
Logic Input High ViH \
Vce = +5V 2.4
Logic Input Leakage Current IINL +0.01 +1 uA
Transmitter Logic Hysteresis VHYS 0.5 V
RS-232 AND RS-485/422 RECEIVER OUTPUTS (R10UT, R20UT, RO)
Receiver Output Voltage Low VoL louT = 2.5mA 0.4 Vv
Receiver Output Voltage High VOoH louT = -1.5mA Vce - 0.6 Vv

Receiver Output Short Circuit losR 0< Vo <Vee

+20 +60 mA

Current
Receiver Output Leakage . . + +
Current lozr Receivers disabled +0.05 +1 uA
2 MNAXIWV




+3.0V~+5.5V, 1uA. RS-232/RS-485/422
YNFZO0RINVF522—7Y

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3V to +5.5V, C1-C4 = 0.1puF when tested at +3.3V £10%; C1 = 0.047uF and C2, C3, C4 = 0.33uF when tested at +5V £10%;

Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
RS-232 RECEIVER INPUTS (R1IN, R2IN)
Input Voltage Range -25 25 \
Vce = +3.3V 0.6
Input Threshold Low \
Vce = +5V 0.8
) Vce =+3.3V 2.0
Input Threshold High \
Vce = +5V 2.4
Input Hysteresis 0.5 \
Input Resistance 3 5 7 kQ
RS-485/422 RECEIVER INPUTS (NOTE 2)
MAX3160 48
Input Resistance RIN -7V < VoM < +12V MAX3161/ 9% kQ
MAX3162
Vowm = +12V 0.25
MAX3160 VCM ey -
Input Current N VCM — =y _ 1'2 mA
MAX3161/MAX3162 CM =+ 0.125
Vem = -7V -0.075
Input Differential Threshold VTH -200 -50 mV
Input Hysteresis AVTH 30 mV
RS-232 TRANSMITTER OUTPUTS (T10UT, T20UT)
Output Voltage Swing Both transmitter outputs loaded with 3kQ +5 454 v
to GND
Output Resistance Vce = V+ = V-= 0V, VT10UuT = VT20UT = +2V 300 10M Q
Output Short-Circuit Current T_OUT = GND +30 +60 mA
VouT = £12V MAX3160/ +195
Output Leakage Current TE232 = GND or SHDN = MAX3161 B PA
GND MAX3162 +05
RS-485/422 TRANSMITTER OUTPUTS (Y, 2)
R=27Q
1.
) . ) (RS-485) °
Differential Output Voltage Vob Figure 1 \
R =50Q 5
(RS-422)
Change in Magnitude of
Differential Output Voltage for AVoD R = 27Q or 50Q, Figure 1 -0.2 0.2 \
Complementary Output States
Common Mode Output Voltage Voc R = 27Q or 50Q, Figure 1 3 Y
Change in Magnitude of
Common Mode Output Voltage _ )
for Complementary Output AVoc R = 27Q or 504, Figure 1 0.2 \
States
AKX/ 3
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MAX3160/MAX3161/MAX3162

+3.0V~°+5.5V‘ 1uA. RS-232/RS-485/422
YNFZO0RrINVF522—7Y

ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3V to +5.5V, C1-C4 = 0.1pF when tested at +3.3V £10%; C1 = 0.047uF and C2, C3, C4 = 0.33pF when tested at +5V +10%;
Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Short-Circuit Current Isc VyorVz = +12V to -7V +250 mA
VyorVz = +12V, MAX3160/
— +125
Output Leakage Current 10 DE485 = GND or SHDN = MAX3161 LA
GND MAX3162 +25
RS-232 TIMING CHARACTERISTICS (FAST = GND, 250kbps, ONE TRANSMITTER SWITCHING)
Maximum Data Rate RL = 3kQ, CL = 1000pF 250 kbps
Receiver Propagation Delay R_IN to R_OUT, CL = 150pF 0.15 ys
Receiver Output Enable Time 200 ns
Receiver Output Disable Time 200 ns
Transmitter Skew [tPHL - tPLHI 100 ns
Receiver Skew ItPLH - tPHLI 50 ns
Vee = +3.3V, Ta = +25°C, | CL = 150pF 6 20
g . RL =3kQ to 7kQ, measured | to 1000pF
Transition-Region Slew Rate V/us
from +3.0V or 3.0V to _
CL = 150pF 4 30
+3.0V to 2500pF
RS-232 TIMING CHARACTERISTICS (FAST = Vcc, 1Mbps, ONE TRANSMITTER SWITCHING)
Vce = +3V to +4.5V, R = 3kQ, C| = 250pF 1
Maximum Data Rate Vee = +4.5V 1o +5.5VY, R = 3kQ, ’ Mbps
CL = 1000pF
Receiver Propagation Delay R_IN to R_OUT, C|_ = 150pF 0.15 us
Receiver Output Enable Time 200 ns
Receiver Output Disable Time 200 ns
Transmitter Skew [tPHL - tPLHI 25 ns
Receiver Skew ItPLH - tPHLI 50 ns
Vce = +3.3V, Ta = +25°C, RL =3kQ to 7kQ,
Transition-Region Slew Rate CL = 150pF to 1000pF, measured from 24 150 Vius
+3.0V or -3.0V to +3.0V
RS-485/422 TIMING CHARACTERISTICS (FAST = GND) 250kbps
Driver Propagation Delay ttgppﬁ RDIFF = 549, CL = 50pF, Figures 3, 5 200 400 800 ns
Driver Rise and Fall Time E[DDTD'_L'; RDIFF = 54Q, CL = 50pF, Figures 3, 5 200 400 800 ns
Driver Propagation Delay Skew tpskew | RDIFF = 54Q, CL = 50pF, Figure 3, 5 200 ns
Driver Output Enable Time tpzH, tRzL | RDIFF = 54Q, C| = 50pF, Figures 4, 6 400 800 ns
Driver Output Disable Time tpLz, tbHz | RpIFF = 54Q, C| = 50pF, Figure 4, 6 200 400 ns
Receiver Propagation Delay ttii'i' CL = 15pF, Figures 7, 9 25 80 150 ns
Receiver Propagation Delay tRskew | CL = 50pF, Figures 7, 9 10 ns

Skew

MAXI N




+3.0V~+5.5V, 1uA. RS-232/RS-485/422
YNFZO0RINVF522—7Y

ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3V to +5.5V, C1-C4 = 0.1pF when tested at +3.3V £10%; C1 = 0.047uF and C2, C3, C4 = 0.33pF when tested at +5V +10%;
Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Receiver Output Enable Time trRzL, tRzH | CL = 50pF, Figures 2, 8 100 ns
Receiver Output Disable Time tRLz, tRHZ | CL = 50pF, Figures 2, 8 100 ns
RS-485/RS-422 TIMING CHARACTERISTICS (FAST = Vcc, 10Mbps)

Driver Propagation Delay E’;T: RDIFF = 54Q, CL = 50pF, Figures 3, 5 60 120 ns
Driver Rise And Fall Times tpr, toF | RpIFF = 54Q, C| = 50pF, Figures 3, 5 10 25 ns
Driver Propagation Delay Skew toskew | RbiFr = 54Q, CL = 50pF, Figures 3, 5 10 ns
Driver Output Enable Time tDZL RpiFr = 54Q, CL = 50pF, Figures 4, 6 400 800 ns
Driver Output Disable Time tpLz, tbHZz | RpIFF = 54Q, C = 50pF, Figures 4, 6 200 400 ns
Receiver Propagation Delay t&iﬁ_‘ CL = 15pF, Figures 7, 9 80 150 ns
Receiver Propagation Delay tRskew | CL = 50pF, Figures 7, 9 10 ns
Skew

Receiver Output Enable Time trzL, tRzH | CL = 50pF, Figures 2, 8 100 ns
Receiver Output Disable Time trRLz, tRHZ | CL = 15pF, Figures 2, 8 100 ns

Note 2: Applies to A, B for MAX3162 and MAX3160/MAX3161 with HDPLX = GND, or Y, Z for MAX3160/MAX3161 with HDPLX = Vcc.

REREEL
(Vce = +3.3V, 250kbps data rate, 0.1uF capacitors, all RS-232 transmitters (RS-232 mode) loaded with 3kQ to ground, Ta = +25°C,
unless otherwise noted.)

RS-232 TRANSMITTER OUTPUT VOLTAGE vs. RS-232 TRANSMITTER OUTPUT VOLTAGE RS-232 TRANSMITTER SLEW RATE vs.
LOAD CAPACITANGE (FAST = GND) vs. LOAD CAPACITANCE (FAST = Vgg) LOAD CAPACITANGE (FAST = GND)
100 - 10.0 8 18 o
=75 g =75 g 16 \\ g
% >§< $ g 14 P — \ g
= 50 = 50 <
g 25 : 25 2 n —
E : é : = 10 &
[ = =
s ° s ° 2 NS
E 25 E 25 3
2 Z 0
% 5.0 % -5.0 s
T 75 75 2
-100 -10.0 0
0 1000 2000 3000 4000 5000 0 500 1000 1500 2000 0 1000 2000 3000 4000 5000
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)

MAXIN 5
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+3.0V~°+5.5V‘ 1uA. RS-232/RS-485/422
YNFZO0RINF522—7Y

MAX3160/MAX3161/MAX3162

FREEREGRSE)
(Vce = +3.3V, 250kbps data rate, 0.1uF capacitors, all RS-232 transmitters (RS-232 mode) loaded with 3kQ to ground, Ta = +25°C,
unless otherwise noted.)

OPERATING SUPPLY CURRENT vs. MAX3160/MAX3161
RS-232 TRANSMITTER SLEW RATE LOAD CAPACITANCE WHEN NO-LOAD SUPPLY CURRENT vs.
vs. LOAD CAPACITANCE (FAST = V¢g) TRANSMITTING DATA (RS-232 MODE) TEMPERATURE
100 N = 60 8 30 g
90 S - 8
\ E 50 // £ \ g
80 N i £ 25 :
70 \\ = 1Mbps / = N /
7 AN =) // E RS-485 MODE
S 6 ‘\\\ ] // 250kbps / & 20
= 50 Q 3% = =
(&)
Z N Vi =
B2 S 2 = g
30 3 / L~ 2ops 3 | TS Rs2mMODE |
20 10 10
10
0 0 0
0 500 1000 1500 2000 0 1000 2000 3000 4000 5000 40 510 B 60 8
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) TEMPERATURE (°C)
RS-485/422 OUTPUT CURRENT vs. RS-485/422 OUTPUT CURRENT vs.
SHUTDOWN CURRENT vs. TEMPERATURE DRIVER OUTPUT VOLTAGE DRIVER OUTPUT HIGH VOLTAGE
160 5 140 8 180 g
140 g S 3 160 5
2 120 ~ g £
Z 10 = / T—  _w 4-————//\ g
= / Z 100 E
100 =t / 120 \
= / £ 80 £ 100
S g S / 5 \
(&} (3]
5 60 / S o 5 % \
/ g E
5 1 S / 5 60
T S 40 [S)
% 0 / h \
20 20 20
0 0 0
4 15 10 3% 60 8 0 2 4 6 8 10 1 7 5 3 1 1 3 5
TEMPERATURE (°C) OUTPUT LOW VOLTAGE (V) OUTPUT HIGH VOLTAGE (V)
RS-485/422 DRIVER OUTPUT CURRENT vs. RS-485/422 DRIVER DIFFERENTIAL OUTPUT OUTPUT CURRENT vs. RECEIVER
DIFFERENTIAL OUTPUT VOLTAGE vs. TEMPERATURE OUTPUT LOW VOLTAGE
100 — g 35 T g 30 o
\\\ ; 34 |— R=50Q S —— g
] 2 P 23
10 2 33 : 2% Ve :
= . = :
£ = 32 £ /
= w = 2
g 1 2 3 = //
2 S 30 S 15
n : -1/
S = 5 10
3 S 28 2
0.01 27 ;
26
0.001 25 0
0 05 10 15 20 25 30 35 40 4 5 10 3% 60 8 0 05 10 15 20 25 30 35
OUTPUT VOLTAGE (V) TEMPERATURE (°C) OUTPUT LOW VOLTAGE (V)

6 MAXIN




+3.0V~+5.5V, 1uA. RS-232/RS-485/422
YNFZO0RINVF522—7Y

REEEREGEE)

(Vce = +3.3V, 250kbps data rate, 0.1uF capacitors, all RS-232 transmitters (RS-232 mode) loaded with 3kQ to ground, Ta = +25°C,

unless otherwise noted.)

OUTPUT CURRENT vs. RECEIVER
OUTPUT HIGH VOLTAGE

—
=

—
)

™~

MAX3160/2 TOC13

N
N

4 \
\

9 \

\

3.0

—
o

OUTPUT CURRENT (mA)

0 05 10 15 20 25

OUTPUT HIGH VOLTAGE (V)

35

RS-485/422 DRIVER PROPAGATION DELAY
vs. TEMPERATURE (SLOW)

\
— R=50Q

500
480
460
440
420

MAX3160/2 TOC19

TIME (ns

380 1

360
340
320

300

10 35
TEMPERATURE (°C)

60 85

|-V OUTPUT IMPEDANGE GURVE
IN RS-232 SHUTDOWN MODE

MAX3160-A

-1000
15 10 5 0 5

VOLTS (V)

-20 10 20

MAXIN

PROPAGATION DELAY (ns)

RS-485/422 RECEIVER PROPAGATION DELAY

vs. TEMPERATURE

120 T °

Ci =50pF 8

100 g

RISING — |z

| —T 1=

% | ]
FALLING

60
40
20
0

-40 -15 10 35 60 85

TEMPERATURE (°C)

RS-485/422 DRIVER PROPAGATION
(FAST, 10Mbps)

IMAX3160/2 TOC2

20ns/div

RS-485/422 RECEIVER PROPAGATION
(FAST, 5Mbps)

VMAX3160/2 T0C22

40ns/div

DI
5V/div

Vy-Vz
2V/div

W-Vz
2V/div

RO
V/div

TIME (ns)

85

80

75

70

65

60

55

50

RS-485/422 DRIVER PROPAGATION DELAY

vs.TEMPERATURE (FAST)
| R-500 Az
V
// _—
bz Z
=
-40 -15 10 35 60 85
TEMPERATURE (°C)
RS-485/422 DRIVER PROPAGATION
(SLOW, 250khps)
MAX3160/2 TOC21
_—II____,_._Jll— DI
¥ 5V/div
: Vy-Vz
] / /div
1.0us/div
RS-485/422 DRIVER DISABLE/ENABLE
TO DRIVER OUTPUT
MAX3160/2 TOC24
\I '|I
|| | DE485
| \ /div
R =50Q
C = 82pF _
Vy-Vz
: 2V/div
39
100ns/div
7
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+3.0V~+5.5V, 1uA. RS-232/RS-485/422
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MAX3160
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Ve Vee
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‘ : CHARGE E_—LCZ ‘ - CPHSQEE E_—L c3
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MAX3160/MAX3161/MAX3162

+3.0V~°+5.5V‘ 1uA. RS-232/RS-485/422
YNFZO0RINF522—7Y

HIBER
RS-232 522X 3XwH RS-232L 2—/N
#F1. MAX3160 #F4. MAX3160
INPUTS OUTPUTS INPUTS OUTPUTS
SHBN RS485 DIT1IN, Z(B)IT10UT, SHDN RS-485/ B/R1IN, R10UT,
RS232 DE485/T2IN | Y(A)T20UT RS-232 A/R2IN RO/R20UT
0 X X 1/8 Unit Load X 0 0 1
1 0 0 1 X 0 1 0
1 0 1 0 X 0 Inputs Open 1
1 1 X RS-485 Mode R1OUT
N 1 N High-Z,
RO/R20UT in
52 MAX3 1 61 RS-485 mode
INPUTS OUTPUTS
SHBN RS-485/ DIT1IN, T10UT, %5. MAX3161
RS-232 DE485/T2IN T20UT
5 < < ghz INPUTS OUTPUTS
S— RS-485/ R10UT
1 0 0 1 ’
SHDN RS-232 RN, R2IN | 2 o/m2ouT
1 0 1 0
1 1 X High-Z X 0 0 !
X 0 1 0
X 0 Inputs Open 1
#3. MAX3162 R10OUT
INPUTS OUTPUTS X 1 X High-Z, -
T10UT RO/R20UT in
SHDN TE232 T1IN,T2IN T20UT RS-485 mode
0 X X High-Z
X 0 X High-Z
1 1 0 1 F+6. MAX3162
1 1 1 0 INPUTS OUTPUTS
R10UT,
SHDN RE232 R1IN, R2IN R2OUT
=2ETF—5L—b X 1 X High-Z
MAX3160/MAX3161/MAX3162iF. B&EF—% X 0 0 !
L—MIBNTHERS-232ICHEBEEEINDEBINNS 2 X 0 1 0
IYSHNEFEL. OVEMFLE T, K112, hZUX X 0 Inputs open 1

TUIDI—=TNy RBERERLE T, B12(21F
250kbps CERE L 1z)L—T/\y URBORERERLE T,
13121d. 1000kbpsT=EAE L IcFEEHBDIERZRL
£9, M127TIE. 1000pF & A HEHE L 71=RS-232
BERMARFC. A)b—L—MIEESNCE-DIS R
2 w5 h'250kbps (FAST = GND) CEREISNTI\E T,
H13(C. 1000pF &A= N/IcRS-232L 2 — /N
BERHGTT. 1Mbps (FASTZ7# VIZ LU IKRE)T
BESNEBE-DIN S VRAIVIERLET. INHD
hZ 2 2—/NFERSTMbpsE TDT—5 L— MMIHINT,
RS-232D&/NNZ VR IV ZHNEELD. OV
L&Ed,
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+3.0V~+5.5V, 1uA. RS-232/RS-485/422
YNFZO0RINVF522—7Y

HEER(EE)
RS-485/422 kS5 A /N
&7. MAX3160
INPUTS OUTPUTS
SHDN RS485/RS232 DE485/T2IN DI/T1IN Z(B)/[T10UT Y(A)/T20UT
0 1 X X 1/8 Unit Load 1/8 Unit Load
1 1 0 X 1/8 Unit Load 1/8 Unit Load
1 1 1 0 1 0
1 1 1 1 0 1
X 0 X X RS-232 Mode
8. MAX3161
INPUTS OUTPUTS
SHDN RS485/RS232 DE485/T2IN DI/T1IN Z(B) Y(A)
0 X X X 1/8 Unit Load 1/8 Unit Load
X 0 X X 1/8 Unit Load 1/8 Unit Load
X X 0 X 1/8 Unit Load 1/8 Unit Load
1 1 1 0 1 0
1 1 1 1 0 1
+9. MAX3162
INPUTS OUTPUTS
SHDN DE485 DI z Y
0 X X High-Z High-Z
X 0 X High-Z High-Z
1 1 0 1 0
1 1 1 0 1
RS-485/422L 2 —/N
#10. MAX3160
INPUTS OUTPUT
RS485/RS232 SHDN HDPLX A-B* Y-z RO/R20UT
1 0 X X X High-Z Up to Ve
1 1 0 =-50mV X 1
1 1 0 =<-200mV X 0
1 1 0 Floating X 1
1 1 1 X =>-50mV 1
1 1 1 X <-200mV 0
1 1 1 X Floating 1
0 X X X X RS-232 Mode

YEKXUZIE, YA)/T20UTE S KUZB)/TIOUTEUIIIIGL THE T ABKUBIE. A/R2ZINSKUB/RTINICHELTNE T,
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MAX3160/MAX3161/MAX3162

+3.0V~°+5.5V‘ 1uA. RS-232/RS-485/422
YNFZO0RINF522—7Y

HIEERGHRSE)
F11. MAX3161
INPUTS OUTPUT
RS485/RS232 SHDN HDPLX A-B Y(A) - Z(B) RO/R20UT
1 0 X X X High-Z up to Vcc
1 1 0 >-50mV X 1
1 1 0 <-200mV X 0
1 1 0 Floating X 1
1 1 1 X >-50mV 1
1 1 1 X <-200mV 0
1 1 1 X Floating 1
0 X X X X RS-232 Mode
F12. MAX3162 F13. ELCR/INEEE
INPUTS OUTPUT SUPPLY VOLTAGE C2, C3, C4, CBYPASS
SHDN RE485 A B RO v) ik (HF)
0 X X High-Z +3.0TO +3.6 0.1 0.1
X 1 X High-Z +45T0 +5.5 0.047 0.33
1 0 =FFomV 1 +30T0O +5.5 0.1 0.47
1 0 <FPOOMV 0
1 0 Inputs Open 1
FODMDRS-485 b S —/NDEEEAE321I =Y ~ BSEEICHT BRE

BRI TERTEET,
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SEICAY . MAX3160TIF1 12 hERFICEY X,

FSaNEHRE
BEEPNIDBREICE O TELDBRGHNERPES
HEI, 2D0A%TEEENE T, £9. HAOBD
THIVERNY OBRFRICEY . EEHEBETEEH(IC
DIEDREHEIRICT L CHBRIFICRESI NI I ([1EEFHE
B ZS8B), R, Fv TTRELBRICS B oBE.
Y=L vy N UEIBRMNA RS A/NHAOZE/NA
AVE—F U ZIREICLE T,
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7/[/9"‘ Zakrarvrkrs>—/y
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