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LAYOUT NOTES:

ROUTE THERMAL SENSE WIRES AS DIFFERENTIAL PAIRS
SEE NATIONAL LM2594HV DATA SHEET FOR LAYOUT NOTES
LM2594HV IS IN POWER_UNIT.

3) ALL CONNECTORS EXCEPT CANBUS CONNECTOR ARE LOCATED ON

BACK EDGE OF BOARD. CANBUS CONNECTOR IS ON FRONT EDGE.

ONE HEATER CONTROL CARD SERVICES 24 HEATER
CONTROL AND MONITORING FUNCTIONS PROVIDED BY ELMB MODULE, FOR

ELEMENTS.

ALL 24 CHANNELS.
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DIGITAL POWER IN, 3.5V — 12V, 15 mA vDP vDP ALE 11 B 71 PCe vee CANGND 1477 B19 VCG, CAN SUPPLY GND
DIGITAL GND IN VDG 8@ EIMBDGND  [x17  gi2 CAN POWER SUPPLY, +10V TYP VCP A12  BI2 +5V FOR CAN TRANCEIVER
ADUT 13 B13 2.5V REFERENCE OUTPUT _EIMB2SV.  I\3 B3
ANALOG POWER IN, 5.5V — 12V, 10 mA VAP VAP AMUX 14 B4 DIN DIGITAL SUPPLY INPUT, +10V TYP VP a1z Bia P3V3
ANALOG GND IN VAG 8@ ADIN 15 Bi5 DUT 1C40 'SHUTDOWN XS s Bis ELVB_DGND
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C2_CURRENT_SENSE[® % B2 CITHERMAL SENSEP|8 A26  B26
C3_CURRENT_SENSE[T 27 Bo7 C2_THERMAL_SENSEP]1 A27  B27
C3_CURRENT_SENSE[Z 58 BoB C2_THERMAL _SENSEP]2 A28  B28
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WITH MONITOR AND CONTROL FUNCTIONS. ALTHOUGH ALL CONNECTOR 39 B39 CS-THERMAI SEPTS A39 B39
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L A4l B4 - Ll A4l B41
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L n8 B4s A L £ A48 B48
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C1-THERMAL_SENSENZ CTTIERVA Fis 2 CLMBL2.5V
C1_THERMAL_SENSEN3 =HE L
C1_THERMAL_SENSEN4 —E7
C1THERMAL_SENSENS CTS 1M RESISTOR ARRAY N A— RESERVED
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C1-THERMAL SENSEN7 Y = 3 CAN-CND
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CLMB UNIT: PAGE 2
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CMOS OCTAL INVERTERS
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C1_ONP[1:8 CLONPF:S]
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POWER UN

LARGE CAPS: USE PANASONIC EEU-FC SERIES
OR

SIMILAR

NOTE: PANASONIC HFQ SERIES IS DISCONTINUED

THE REPLACEMENT SERIES IS EEU-FC.

NICHICON PL SERIES (THROUGH HOLE)
AVX TPS SERIES (SURFACE MOUNT)
SPRAGUE 595D SERIES (SURFACE MOUNT)

C1-48V_POWER[1:2]

12.5 mm DIA X 20 mm LENGTH

C2_48V_POWER[1:2]

C3_48V_POWER[1:2]

L1
VP 6vD 5VD
PM1812-390J
J. W MILLER
39 WH, 150 mA lven
330uF
6V6 DGND
6VP S Y 3
IN out 3.3V
PM1812-330J gSHDN/ FBg;T
GND POK[E—¢
£z MAXBBBTEUT35-T .
120 uF T e
16V MAXIM LOW DROPOUT LINEAR REGULATOR Y
PANASONIC EEU—FC SERIES WITH FIXED 3.3V QUTPUT
&G OR SIMILAR
! DGND
IMPORTANT: SEE NATIONAL LM2594HV DATA SHEET FOR LAYOUT NOTES
C1 IS OPTIONAL, INTENDED FOR OUTPUT VOLTAGES > 10V C1
4.7n
s u 1 R2 L10
7N B4 I 6vP 6VA_POWER[2] BVA
5800-222 ; ng 2.94k PM1812-390J
J. W. MILLER chg
P1 2.2 mH, 0.158 A ON
1 4BV_POWER[2] DIGIEKEY MBB34-ND . 6 GNé ouTPUT 4 +6V, 200 mA
2 48VPOWEl AT (e 3004 INDUCTOR L13 7= 30
330 uF LM2594HV o u IS OPTIONAL u Vout = 1.23V x (1 + R2/R1)
100V 750 DINS817 PE-53817 |4y USE JUMPER
428204213 OR SMILAR == == R2 = R1 (Vout/1.23V — 1)
L6 25V L13
MOLEX MINLFIT SR 6VG BVAPOWER[ 1] AGND
RIGHT ANGLE BOARD MOUNT DIGI—KEY M5834—ND 100 mA OR GREATER PANASONIC EEU—FC 1£820 PM1812—3904
MALE HEADER 480 mV p—p RIPPLE
FEMALE HOUSING P/N 42816-0412 .
CRIMP TERMINALS AVAILABLE INCLUDE: L2
P/N 42815-0032 FOR 8 AWG WIRE 48V_POWER[2] C1-48V_POWER[2] C1._48V_POWER[2] C1_48V_POWER[1:2]
P/N 42815-0012 FOR 10, 12 AWG WIRE e
P/N 42815-0042 FOR 14, 16 AWG WIRE -
/ 48V_POWER[1] C1_48V_POWER[1] Arcs 5 W. MILLER age R3
PINS ARE RATED AT 50A 330uF 390 uH, 9 A 330uF > 1k PANASONIC EEU-FC 1J331L
J. W. MILLER P/N 7124 330 UF, 63V
C1-48V_POWER[1]
= L8 C2_48V_POWER[1:2
48V_POWER[2] C2_48V_POWER[2] C2_48V_POWER[2] 4BV [1:2]
7140-391k
48V_POWER[1] C2_48V_POWER[1] 1*c7 _L*¢C6 R4
330uF 330uF 1k
J. W. MILLER P/N 7124
C2_48V_POWER[ 1]
L4 L9
48V_POWER[2] C3_48V_POWER[2] C3_48V_POWER[2] C3_48V_POWER[ 1:2]
48V_POWER[1] C3_48V_POWER[1] _L*ce 1140-397k _*cs RS
330uF 330uF 1k
J. W. MILLER P/N 7124
C3_48V_POWER[1]

SCIPP

Page Size:
RM 383 NATURAL SCIENCES Il BLDG.
CURRENT DRAW: SANTA CRUZ, CA 95064
ELMB ADC: 10 mA 831-459-5702

ELMB MICROPROCESSOR AND CANBUS: 15 mA ATLAS SCT 48V HEATER CONTROL CARD

HEX INVERTERS: 4 mA X 24 EA = 96 mA + QUIESCENT CURRENT POWER_UNIT

TNA168 QUIESCENT CURRENT: 45 uA X 24 EA = 1.1 mA

TOTAL CURRENT DRAW ASSUMING 80% EFFICIENCY IN DC/DC CONVERTERS: 153 mA POWER-CONVERTER.SCH
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FATFR _CHANNFI 1
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— S
ELMB_PSVA
— A —9ELMB_P5SVA
_ELMBLAGND {¢ ' \iB-AGND
ELMB_DGND

48V_POWER]1:2]

ONP[2.
— S

ELMB_P5VA

ELMB_AGND

ELMB_DGND

) HELVEDGND
+SLLEOWERIT2T 448y POWER[1:2]

HEATER_SUPPLYs
HEATER_RETURNS
CURRENT-SENSE®

$ELMB_DGND
$48V_POWER[ 1:2]

CHANNEL_1T AND CHANN
ARE BUNDLED IN ONE T

FATFR CHANNFI]

HEATER_SUPPLYs
HEATER_RETURNS
CURRENT-SENSES

oELMB_PSVA
oCLMB_AGND

P2
4 K
[ THERWAL SENSEP[T]

[E’ ALSENSEN[T
B ALSENSEN[3
4 ALSENSEP|2
i ALSENSEP[3
b AL_SENSEN[2
N ACSENSEN[4
v R_POWER[ 1
N ALSENSEP]4] [1:8]
R.RETU ONP[1:8 ONP[1:8
£ RCPOWERI3] M, P, S el
s R_POWER[2] RV T ONN[1:8] ONN[1:8] CURRENT_SENSE[1:8]
T ER_RETURN W, Y, AA
Z, BB, DD
5 HEATER_POWER| ELMB_PSVA ELMB_P5VA THERMAL_SENSEP[1:8]
\w|[_HEATER_POWER[5]
CABLE SHIELD DRAIN WIRE GOES TO P1 PIN MM ELMB-AGND
§ EATER_RETURN ELMB-AGND THERMAL_SENSEN[1:8]
7 [ HEATER_POWERT7] 33y 3.3V
AA[_HEATER_POWER] 6] THERMISTOR SENSE PAIRS GO TO P1 PINS: ELMBLDGND
S| _HEATER RETUR E ELMB_DGND
CC|__THERMAL SENSEN[S] oK
Op|_HEATER_POWER[S JF 48V_POWER[ 1:2] 48V_POWER[1:2]
EE ERMALSENSEPLS N, L
HERMAL_SENSEP[/ EE, CC
FF ,
HH ERWAL_SENSEN] & KK, HH
2 HERMAL_SENSEN] 7 FF, JJ
KK [ —HERMAL_SENSEPI6 LL, NN
|| [_THERWALSENSEP[8
MM _HEATER RETURN
N |__THERMAL SENSENT8]

HEATER_POWER[ 1]

HEATER_RETURN
CURRENT_SENSE[ 1]

EL2
RIPLE

CONNECTOR P1 POWER TRIPLES ON PINS:

HEATER_POWER[2]

HEATER_RETURN
CURRENT_SENSE[2]

CABLE UNIT (1

OF 4

CURRENT_SENSE[ 1:8]

THERMAL_SENSEP[ 1:8]

THERMAL_SENSEN[ 1:8]

AMP V.35 RETANGULAR RIGHT ANGLE BOARD MOUNT CONNECTOR
CABLE AND POWER CONNECTORS MOUNT ON REAR EDGE OF CARD.
NOTE: H1 and H2 are mounting hole hardware in ohmic contact with jackscrews and through them

. cabl

FATFR_CHANNFL 3 HEATFR_CHANNFI 5

HEATER_POWER[3]

HEATER_SUPPLYe HEATER_SUPPLYe

 HEATER RETURN HEATER_RETURNe

CURRENT_SENSES

HEATER_RETURNS
«CURRENT_SENSE[3
CURRENT_SENSE® ONP[5 SONP
ONNIST_ donN
ELMB_P5VA
TELMEAGND Jeh-rove

ELMB_DGND
$ELMB_DGND
AGLPOWERIT:2144 8y POWER( 1:2]

ONPIS] Lo

ONNIST 5NN
ELVB_PSVA
B e

ELMB_DGND
D —4ELMB_DGND
48POWERIT:ZT {5y POWER[ 1:2]

FATFR CHANNFI 4 HFATFR CHANNF| 6

HEATER_POWER[4] HEATER_SUPPLYs

HEATER_RETURNS
CURRENT_SENSES

HEATER_SUPPLY
HEATER_RETURNg— HEATER-RETURN
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A CABLE UNIT CONSISTS OF ALL CIRCUITRY CONNECTED TO ONE HEATER CABLE, EXCEPT FOR
THERMISTOR WIRING. EACH CABLE UNIT SERVICES 4 HEATER PADS.
EACH PAD HAS TWO HEATER ELEMENTS (CHANNELS), SHARING A COMMON HEATER RETURN.

HEATING ELEMENTS ARE TURNED ON BY ENABLE LINES (ACTIVE HIGH).
EACH CURRENT_SENSE LINE RETURNS A VOLTAGE PROPORTIONAL TO HEATER CURRENT DRAW.
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THERE ARE THREE TYPES OF HEATER CHANNEL RESISTORS:

R6 CURRENT SENSE RESISTOR VALUE TABLE
H E A E R C H A N N E L CHANNEL | SUPPLY SENSE VOLTAGE POWER
COUNT CURRENT | RESISTOR DROP RESISTOR PANASONIC PART NO
16 0.14A 2.7 OHM 378 mV 53 mW
64 0.09A 2.7 OHM 243 mV 22 mwW ERJ-8RQF2R7V
W O ) i 40 0.05A 2.7 OHM 135 mv 7 mw
100 5A 680 MOHM 340 mVv 170 mW
114 0.24A | 680 mOHM 163 mV 39 mw ERJ-8RQFR68V
84 0.22A | 680 mOHM 150 mv 33 mw
52 TIA 700 mOHM 110 mvV 120 mW
64 0.88A | 100 mOHM 88 mV 77 mW ERJ-L14KF10CV
160 0.82A | 100 mOHM 82 mV 67 mW
v MTB30P06V
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CONTROL CIRCUIT RAMPS HEATER VOLTAGE UP AND DOWN IN 1.7 mS
ONE_HEATER CONTROL CARD SERVICES 24 HEATER ELEMENTS.
& CONTROL AND MONITORING FUNCTIONS PROVIDED BY ELMB MODULE, FOR ALL 24 CHANNELS.
CURRENT MONITORING FOR EACH CHANNEL PROVIDED BY 1NAT68 CHIP
ELMBAGND

CURRENT DRAW:
ELMB ADC: 10

mA
ELMB MICROPROCESSOR AND CANBUS: 15 mA

HEX INVERTERS: 4 mA X 24 FA = 96 mA + QUIESCENT CURRENT

1NA168 QUIESCENT CURRENT:

RENT: 45 uA X 24 EA = 1.1 mA
TOTAL CURRENT DRAW ASSUMING 80% EFFICIENCY IN DC/DC CONVERTERS: 153 mA
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