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MAX481 Half 2.5 No Yes Yes 300 32 8
MAX483 Half 0.25 Yes Yes Yes 120 32 8
MAX485 Half 2.5 No No Yes 300 32 8
MAX487 Half 0.25 Yes Yes Yes 120 128 8
MAX488 Full 0.25 Yes No No 120 32 8
MAX489 Full 0.25 Yes No Yes 120 32 14
MAX490 Full 2.5 No No No 300 32 8
MAX491 Full 2.5 No No Yes 300 32 14
MAX1487 Half 2.5 No No Yes 230 128 8
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MAX481/MAX483/MAX485/MAX487—MAX491/MAX1487

EIhFE. [RIZZR.
RS-485/RS-422 i % 75

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC) ..voovviiiiiiiiciiiciic 12V 14-Pin SO (derate 8.33mW/°C above +70°C)............... 667mW
Control Input Voltage (RE, DE) ....-0.5V to (Vcc + 0.5V) 8-Pin uMAX (derate 4.1mW/°C above +70°C).............. 830mwW
Driver Input Voltage (DI)............... ....-0.5Vto (Vcc + 0.5V) 8-Pin CERDIP (derate 8.00mW/°C above +70°C)......... 640mwW
Driver Output Voltage (A, B)...ooooiiiiiiiiii -8V to +12.5V 14-Pin CERDIP (derate 9.09mW/°C above +70°C)....... 727mW
Receiver Input Voltage (A, B) ..o -8V to +12.5V Operating Temperature Ranges
Receiver Output Voltage (RO).........ccc..c.... -0.5V to (Vcc + 0.5V) MAX4_ _C_ _/MAXTI487C_A ..o 0°C to +70°C
Continuous Power Dissipation (Ta = +70°C) MAX4_ _E_ /MAXT487E_A ..., -40°C to +85°C
8-Pin Plastic DIP (derate 9.09mW/°C above +70°C) ....727mW MAX4_ _MJ_/MAX1487MJA ... ...-55°C to +125°C
14-Pin Plastic DIP (derate 10.00mW/°C above +70°C) ..800mW Storage Temperature Range ................... ....-65°C to +160°C
8-Pin SO (derate 5.88mW/°C above +70°C)................. 471mW Lead Temperature (soldering, 10SEC) ......cccoovviiiiiiinnnn. +300°C

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.

DC ELECTRICAL CHARACTERISTICS

(Ve =5V £5%, Ta = TMmIN to TMAX, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Differential Driver Output (no load) VoD1 5 vV
Differential Driver Output Voba R = 50Q (RS-422) 2 v
(with load) R = 27Q (RS-485), Figure 4 1.5 5
Change in Magnitude of Driver
Differential Output Voltage for AVoD R = 27Q or 50Q, Figure 4 0.2 \
Complementary Output States
Driver Common-Mode Output Voo R = 270 or 509, Figure 4 3 v
Voltage
Change in Magnitude of Driver
Common-Mode Output Voltage AVoD R = 27Q or 509, Figure 4 0.2 V
for Complementary Output States
Input High Voltage VIH DE, DI, RE 2.0 v
Input Low Voltage VIL DE, DI, RE 0.8 V
Input Current IIN1 DE, DI, RE +2 PA

DE =0V, _
Vce = 0V or 5.25V, ViN =12V 10 A
Inout Current all devices except _ i
(A B) N2 | MAX487/MAX1487 Vin=-7V 08
MAX487/MAX1487, VIN = 12V 0.25 A
DE =0V, Vcc =0V or5.25V | vy =-7V 0.2
Receiver Differential Threshold
Voltage VTH -7V <Vcm = 12V -0.2 0.2 V
Receiver Input Hysteresis AVTH Vcm = 0V 70 mV
Receiver Output High Voltage VOH o =-4mA, Vip = 200mV 3.5 \
Receiver Output Low Voltage VoL lo =4mA, Vip = -200mV 0.4 \
Three-State (high impedance)
Output Current at Receiver lozr 0.4V=Vo =24V +1 WA
-7V = Vcm = 12V, all devices except 12 kO
MAX487/MAX1487
Receiver Input Resistance RIN
-7V < Vcm = 12V, MAX487/MAX1487 48 kQ

2 Maxim Integrated
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MAX481/MAX483/MAX485/MAX487—MAX491/MAX1487

RINFE. RIEZE.

RS-485/RS-422 1 % £5

DC ELECTRICAL CHARACTERISTICS (continued)

(Vce =5V £5%, Ta = TMIN to TmAX, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX488/MAX489,
DE, DI, RE = 0V or Vcc 120 250
MAX490/MAX491,
DE, DI, RE = 0V or Vce 300 500
No-Load Supply Current mX481/MAX485' DE = Vee °00 900
(Note 3) PRy Icc RE =0V or Vce DE = 0V 300 500 HA
MAX1487, DE =Vcc 300 500
RE =0V or Vce DE = 0V 230 400
MAX483 350 650
DE =5V
MAXA4BIMAX487, MAX487 250 400
RE = 0V or Vcc
DE =0V 120 250
Supply Current in Shutdown ISHDN MAX481/483/487, DE = 0V, RE = Vcc 0.1 10 PA
Driver Short-Circuit Current,
Vo = High losD1 -7V = Vo <12V (Note 4) 35 250 mA
Driver Short-Circuit Current,
Vo = Low losp2 -7V = Vo <12V (Note 4) 35 250 mA
Receiver Short-Circuit Current losr 0V <=Vo=Vcc 7 95 mA
SWITCHING CHARACTERISTICS—MAX481/MAX485, MAX490/MAX491, MAX1487
(Vcc =5V £5%, Ta = TmIN to TMAX, unless otherwise noted.) (Notes 1, 2)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. tPLH Figures 6 and 8, RpIFF = 54Q, 10 30 60
D |
river Input to Output tuL | CL1 = CL2 = 100pF 10 30 60 "
Driver Output Skew to Output tskew | Figures 6 and 8, RpiFr = 54Q, CL1 = CL2 = 100pF 5 10 ns
Driver Rise or Fall Time R, tF RDIFF = 54Q, MAX490C/E, MAX491C/E 5 15 25 ns
CLit = CL2 = 100pF | MAX490M, MAX491M 3 15 40
Driver Enable to Output High tzH Figures 7 and 9, CL = 100pF, S2 closed 40 70 ns
Driver Enable to Output Low tzL Figures 7 and 9, CL = 100pF, S1 closed 40 70 ns
Driver Disable Time from Low tLz Figures 7 and 9, CL = 15pF, S1 closed 40 70 ns
Driver Disable Time from High tHz Figures 7 and 9, C| = 15pF, S2 closed 40 70 ns
Figures 6 and 10, | MAX481, MAX485, MAX1487 20 90 200
Receiver Input to Output tPLH, tPHL | RDIFF = 54Q, MAX490C/E, MAX491C/E 20 90 150 ns
CLt = CL2 = 100pF [ MAX490M, MAX491M 20 90 200
[ tpL - tpHL | Differential Figures 6 and 10, RDIFF = 54Q
t ' ' 13 ns
Receiver Skew SKD CL1 = CrL2 = 100pF
Receiver Enable to Output Low tzL Figures 5 and 11, CrL = 15pF, S1 closed 20 50 ns
Receiver Enable to Output High tzH Figures 5 and 11, CrL = 15pF, S2 closed 20 50 ns
Receiver Disable Time from Low tLz Figures 5 and 11, CrL = 15pF, S1 closed 20 50 ns
Receiver Disable Time from High tHz Figures 5 and 11, CrL = 15pF, S2 closed 20 50 ns
Maximum Data Rate fMAX 2.5 Mbps
Time to Shutdown tSHDN | MAX481 (Note 5) 50 200 600 ns
Maxim Integrated 3
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SWITCHING CHARACTERISTICS—MAX481/MAX485, MAX490/MAX491, MAX1487 (continued)

(Vce =5V £5%, Ta = TMIN to Tmax, unless otherwise noted.) (Notes 1, 2)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Driver Enable from Shutdown to

Output High (MAX481) tzH(SHDN) | Figures 7 and 9, CL = 100pF, S2 closed 40 100 ns
gﬂ\t/sgtEC:Vlal(e,\jfﬂ;h)utdown 0 tzL(SHDN) | Figures 7 and 9, CL = 100pF, S1 closed 40 100 ns
Eegii[\;eLjrtI?_'r}gkrj]lf(e’\;fﬂg?;tdown {ZH(SHDN) ;ig?%re:sgvand 11, CL = 15pF, S2 closed, 300 1000 ns
E)eco)iit\:)eurtELré?Aklyl(i/lfgc;(rZSSJ;utdown tZL(SHON) Eig_;Llere:sgvand 11, CL = 15pF, S1 closed, 300 1000 ns

SWITCHING CHARACTERISTICS—MAX483, MAX487/MAX488/MAX489

(Ve =5V £5%, Ta = TMmIN to TMAX, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) tPLH Figures 6 and 8, RpIFF = 54Q 250 800 2000
Driver Input to Output ' ' ns
P P | CL1 = CL2 = 100pF 250 800 2000
. Figures 6 and 8, RpIFF = 54€Q,
Driver Output Skew to Output tSKEW CL1 = CLo = 100pF 100 800 ns
. . . Figures 6 and 8, RpIFF = 54€Q,
Driver Rise or Fall Time tR, tF CL1 = CLo = 100pF 250 2000 ns
Driver Enable to Output High tzH Figures 7 and 9, CL = 100pF, S2 closed 250 2000 ns
Driver Enable to Output Low tzL Figures 7 and 9, CL = 100pF, S1 closed 250 2000 ns
Driver Disable Time from Low tLz Figures 7 and 9, CL = 15pF, S1 closed 300 3000 ns
Driver Disable Time from High tHz Figures 7 and 9, CL = 15pF, S2 closed 300 3000 ns
t ' = 250 2000
Receiver Input to Output PLA Figures 6 and 10, RpIFF = 54€, ns
tpq. | CL1 = CL2 = 100pF 250 2000
[ tpLH - tpHL | Differential Figures 6 and 10, RpIFF = 54Q
t ’ ' 100 ns
Receiver Skew SKD 1 CL1 = CL2 = 100pF
Receiver Enable to Output Low tzL Figures 5 and 11, CrL = 15pF, S1 closed 20 50 ns
Receiver Enable to Output High tzH Figures 5 and 11, CrL = 15pF, S2 closed 20 50 ns
Receiver Disable Time from Low tLz Figures 5 and 11, CrL = 15pF, S1 closed 20 50 ns
Receiver Disable Time from High tHz Figures 5 and 11, CRrL = 15pF, S2 closed 20 50 ns
Maximum Data Rate fMAX tPLH, tPHL < 50% of data period 250 kbps
Time to Shutdown tSHDN MAX483/MAX487 (Note 5) 50 200 600 ns
Driver Enable from Shutdown to ¢ MAX483/MAX487, Figures 7 and 9, 2000 ns
Output High ZH(SHDN) CL = 100pF, S2 closed
Driver Enable from Shutdown to i MAX483/MAX487, Figures 7 and 9, 2000 ns
Output Low ZLSHDN) | | = 100pF, S1 closed
Receiver Enable from Shutdown ¢ MAX483/MAX487, Figures 5 and 11, 2500 ns
to Output High ZH(SHDN) | ¢ = 15pF, S2 closed
Receiver Enable from Shutdown i MAX483/MAX487, Figures 5 and 11, 2500 ns
to Output Low ZL(SHDN) CL = 15pF, S1 closed

4 Maxim Integrated
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MAX481/MAX483/MAX485/MAX487—MAX491/MAX1487

EIhFE. [RIZEZR.
RS-485/RS-422 i % &5

NOTES FOR ELECTRICAL/SWITCHING CHARACTERISTICS

Note 1: All currents into device pins are positive; all currents out of device pins are negative. All voltages are referenced to device
ground unless otherwise specified.

Note 2: All typical specifications are given for Vcc = 5V and Ta = +25°C.

Note 3: Supply current specification is valid for loaded transmitters when DE = OV.

Note 4: Applies to peak current. See Typical Operating Characteristics.

Note 5: The MAX481/MAX483/MAX487 are put into shutdown by bringing RE high and DE low. If the inputs are in this state for less
than 50ns, the parts are guaranteed not to enter shutdown. If the inputs are in this state for at least 600ns, the parts are
guaranteed to have entered shutdown. See Low-Power Shutdown Mode (MAX481/MAX483/MAX487) section.

BATEFFIE

(Vcec =5V, Ta = +25°C, unless otherwise noted.)

OUTPUT CURRENT vs. OUTPUT CURRENT vs. RECEIVER OUTPUT HIGH VOLTAGE vs.
RECEIVER OUTPUT LOW VOLTAGE RECEIVER OUTPUT HIGH VOLTAGE TEMPERATURE
45 = - -20 . 48 T
4 // 18 < g 46 o = 8mA —| 2
_ % A 16 S 44
) ,/ E 14 S 42 \\\
% 2 / % -12 g \
g £ = 40
3 / 3 N S 4 N
5 4 4 5 3 N =
o
E 15 / s \L 2 36 AN
[} / 4 \ 8
10 / 4 \ 34
5 2 \ 32
0 0 \ 30
0 05 10 15 20 25 15 20 25 30 35 40 45 50 50 25 0 25 50 75 100 125
OUTPUT LOW VOLTAGE (V) OUTPUT HIGH VOLTAGE (V) TEMPERATURE (°C)
RECEIVER OUTPUT LOW VOLTAGE vs. DRIVER OUTPUT CURRENT vs. DRIVER DIFFERENTIAL OUTPUT VOLTAGE
TEMPERATURE DIFFERENTIAL OUTPUT VOLTAGE vs. TEMPERATURE
09 . 90 . 24 —:
08 Iro = 8mA —] 2 80 \ Soo 2 —~ R-540 |2
- & 20
= 07 70 N & 7
= z N\ =l ~
g o0s = N S 2
3 & N 5,
g 05 £ 9 N\ 2 20
g o4 — ° N\ S 19
& 03 5 30 = 18
o o =
S 02 — | 2 \ &7
01 10 \\ = 16
0 0 15
50 25 0 25 5 75 100 125 0 05 10 15 20 25 30 35 40 45 50 25 0 25 50 75 100 125
TEMPERATURE (°C) DIFFERENTIAL OUTPUT VOLTAGE (V) TEMPERATURE (°C)
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HR T {EFFIE(4E)

(Vcec =5V, Ta = +25°C, unless otherwise noted.)

OUTPUT CURRENT vs. OUTPUT CURRENT vs. MAX481/MAX485/MAX490/MAX491
DRIVER OUTPUT LOW VOLTAGE DRIVER OUTPUT HIGH VOLTAGE SUPPLY CURRENT vs. TEMPERATURE
140 5 -120 8 600 T T T T T =
/- Z z MAX481/MAX485; DE =Vigg, RE =X z
120 / -100 = 500
< 100 =4 \ =
£ E
= \ = 80 = 400
g £ \ £
3 \ =3 = S 300
(&) g
= 60 5 \ = MAX485; DE = 0, RE =X,
z o T MAX481; DE=RE =0
2 w0 I 5 40 = 200 MAXAQO/MAX49T; DE = RE = X
20 / -20 100
J \ MAX481; DE =0, RE=Veg
0 0 0 +
0 2 4 6 8 10 12 7654321012345 50 -5 0 25 50 75 100 125
QUTPUT LOW VOLTAGE (V) OUTPUT HIGH VOLTAGE (V) TEMPERATURE (°C)
MAX483/MAX487-MAX489 MAX1487
SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE
600 ~ 600 o
500 i 500
= <
=
gi 400 [ MAX4g3; DE=Veg, RE=X = 400
o o . DE<Vor <
§ 20 é 900 MAxmswE_viii_ | L
- MAXAGT, E = Vo, FE=X > T | T
o T 1 I o | —
[a W 200 — _RE_ o 200 —
c% mxigﬁ%xﬁg; gg:%:g a MAX1487; DE=0V,RE=X
| [
100 —F— 100
MAX483/MAX487; DE =0, RE = Vigg
0 - - - - 0
50 25 0 25 50 75 100 125 -60 -40 -20 0 20 40 60 80 100 120 140
TEMPERATURE (°C) TEMPERATURE (°C)
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51 B B
E1L:
MAX481/MAX483/
MAX485/MAX487/ reaed e | T
MAX1487

DIP/SO | uMAX | DIP/SO | pMAX DIP/SO

B . A >B200mV, MRONEHT;
# A <B200mV, RO NIKHET.

Eelleaedin b AE . MREMRAFIT, ROARL
HRE N, RONEHRE.

1 3 2 4 2 RO

YR AR L (A DEAS W HUTH, KB Y SZ A
5 : - - A DE | MDEWMLAER:, W bRk s.

MO B A, B IR R THABLRA T,
EREAIGHT, T2 P i FF el 28

KA. DLEAYRHPIR G Y MR, itz s

4 6 S ® ° O | s, Dr Efos it PR Y B T8 2
5 7 4 6 6,7 GND o

_ — 5 7 9 Y| daha A

— — 6 8 10 z IR B2 S AR i i o

6 8 - — — A | B A SRS 2 A

— — 8 2 12 A P2 USRS [R) R A A 3 o

7 1 — — — B | e SO AR 58 R

— = 7 1 x B | s SO A

8 2 1 3 14 Vee IEF: 475V = Ve =5.25V

_ — — — 1,8,13 N.C. RIEE—NHRARE .

TOP VIEW —
[ ]

ro [ EID—T 5] vec MAX481

- MAX483

HE o i -

3 7

oe [3] el ~ MAX1487 L o
ol [4] 5] 6nD RO 1 8] voc D

[ ]
RE Eﬁlﬁ‘i L7 Rl Rl :
o (1] ° 5] A i [4] 5] ano
Vee [2]  maxasr  [7] eno E
o] e [

RE E MAX487 E‘ DE

MAX1487
NOTE: PIN LABELS Y AND Z ON TIMING, TEST, AND WAVEFORM DIAGRAMS REFER TO PINS A AND B WHEN DE IS HIGH.
uMAX TYPICAL OPERATING CIRCUIT SHOWN WITH DIP/SO PACKAGE.

RO

B 1. MAX481/MAX483/MAX485/MAX487/MAX1487 5 BB £ 5 #1700 T {F i ji%
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TOP VIEW

o ~ Vee Vee
Voo [1] Jq 8] A l MAX488 |
w[Z] = MAX490
DI [3] 6] ; 5. Y
GND E—L[Siﬂv D= D 6 7 /\[f\( EEER% — RO
DIP/SO
8_A
<
° 2 Rl
Tn 0 e R0 Qs
2] mawss 2]
we[5] M0 5o g |
RO [4] [5 ] oi GND GND
uMAX NOTE: TYPICAL OPERATING CIRCUIT SHOWN WITH DIP/SO PACKAGE.

2. MAX488/MAX490 5| IFL & 5 #07) T_ 1 H 5%

TOP VIEW DE Ve Voo FE
[4 |14 MAX489
P MAX491
N.C. II E Vee
RO [2] [13] N.C. D5
RE [3] 12] A

DE [4] 11]8
DI Ek@z RO —2
GND [ 6] 9 ]v

GND [7] s Inc. N LBES

N
p=
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PART TEMP. RANGE  PIN-PACKAGE PART TEMP. RANGE  PIN-PACKAGE
MAX481CPA 0°C to +70°C 8 Plastic DIP MAX490CPA 0°C to +70°C 8 Plastic DIP
MAX481CSA 0°Cto +70°C  8SO MAX490CSA 0°Cto +70°C  8S0
MAX481CUA 0°Cto +70°C 8 uMAX MAX490CUA 0°Cto +70°C 8 uMAX
MAX481C/D 0°C to +70°C Dice* MAX490C/D 0°Cto +70°C Dice”
MAXAB1EPA 20°C 10 +85°C 8 Plasic DIP MAX490EPA -40°C to +85°C 8 Plastic DIP
MAX481ESA -40°C to +85°C 8 SO MAX490ESA -40°C to +85°C 8 SO
MAX81VUA 55°C10+125°C 8 CERDIP MAX490MJA -55°C to +125°C 8 CERDIP
MAX483CPA 0°C 10 +70°C 8 Plastic DIP MAX491CPD 0°Cto +70°C 14 Plastic DIP
VAXAB3CSA Co+70C 850 MAX491CSD 0°Cto +70°C 14 SO
MAX483CUA 0°Cto +70°C 8 UMAX MAX491C/D 0°Cfo+70°C  Dice”
MAXA830/D e 70C Do MAX491EPD -40°C to +85°C 14 Plastic DIP
MAX483EPA -40°C to +85°C 8 Plastic DIP MAX491ESD 40°C 10 +85°C 14 SO
VAXABIESA Coieee 850 MAX491MJD 55°C 10 +125°C 14 CERDIP
MAXA83VJA 55°C 10 +125°C 8 CERDIP MAX1487CPA 0°C to +70°C 8 Plastic DIP
MAX485CPA 0°Cto +70°C 8 Plastic DIP MAX1487CSA 0°Cfo+70°C 850
VAXABECSA e 0C 850 MAX1487CUA 0°C10+70°C___ 8 UMAX
MAXA85CUA 0°C 10 +70°C 8 IMAX MAX1487C/D 0°C to +70°C Dice* .
MAXA50/D 101700 Dice" MAX1487EPA -40°C to +85°C 8 Plastic DIP
MAX485EPA -40°C to +85°C 8 Plastic DIP MAX1487ESA 40°C 10 +85°C 85O
VI AXABEESA Gl e 850 MAX1487MJA -55°C to +125°C 8 CERDIP
MAX485MJA -55°C to +125°C 8 CERDIP KT, 1F5T) HR.
MAX487CPA 0°C to +70°C 8 Plastic DIP
MAX487CSA 0°Cto +70°C  8S0
MAX487CUA 0°Cto +70°C 8 uMAX
MAX487C/D 0°Cto+70°C  Dice’ PV g7 N
MAX487EPA -40°C to +85°C 8 Plastic DIP
MAXAB7ESA T40°C 10 +85°C 850 MAX481/MAX483/MAX485/MAX487/MAX1487
MAX487MJA -55°C to +125°C 8 CERDIP
MAX488CPA 0°C to +70°C 8 Plastic DIP
MAX488CSA 0°Cto +70°C 850 RO o .
MAX488CUA 0°C 10 +70°C 8 uMAX
MAX488C/D 0°Cto +70°C  Dice” RE \ N.C. 0.054"
MAX488EPA -40°C to +85°C 8 Plastic DIP =% J. (1.372mm)
MAX488ESA 40°C 1o +85°C 850 DE . |
MAX488MJA -55°C to +125°C 8 CERDIP DI 2] K i A
MAX489CPD 0°C to +70°C 14 Plastic DIP ——— ¥V
MAX489CSD 0°Cto +70°C 14 SO GND
MAX489C/D 0°C to +70°C Dice* 0.080"
MAX489EPD -40°C to +85°C 14 Plastic DIP < (2.032mm)
MAX489ESD -40°C to +85°C 14 SO
MAX489MJD -55°C to +125°C 14 CERDIP
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