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IRAM PdBNG CAN control

1 SUBREF VME Board description

This board is a slave device, under control of a remote microprocessor.

This board was designed for Subreflector control. The subreflector hyperbolic mirror needs dynamic
correction to compensate for the main mirror deformation under gravity, depending on the antenna
elevation. Tilt, translations and focus adjustments are also necessary.

The Subref board drives 5 motors, moving the mirror as requested by the microprocessor. The Subref board
is composed of a carrier board in charge of the VME Bus interface, and 5 similar daughter “Submot”
boards, each “Submot” driving one motor.

The motors are powered and connected to the Submot boards through an electronic rack, which also
provides an optical isolation. This is the rack “Sublsol”, which is not described in this documentation.

1.1 Motors and associated logics:

The 5 motors (motl to mot5) are similar. Each of them is a DC motor equipped with an encoder delivering
100 periods of a Sine/Cosine TTL signal per motor revolution. The encoder does not supply any reference
pulse. The impulsions of the encoder are subdivided by 64 in the electronics, which allows counting the
motor revolutions with a resolution of 64/100 (originally 1) revolution.

Each motor is equipped with a precision microswitch. A bit of the Status register (SWI[x]) reflects the state
of this switch: SWI[x] = 0 when motor[x] is positioned in the normal displacement zone, and SWI[x] = 1
when motor[x] has reached its stroke limit in negative direction. The switch is also used as a hardware limit
switch and SWI[x] = 1 will forbid motor[x] moves with negative velocity.

The Subref board allows reading the actual position (16-bit signed APOS signed registers) and setting the
requested position (16-bit RPOS signed registers) and requested velocity of each motor. Setting a velocity
request bit (PVR[X] or NVR[X] of the CMR, x being the motor number [1..5]) forces the selected motor to
move with requested constant velocity. A move towards the switch has negative velocity. A velocity
request is always effective.

For position control, the motor position has to be initialized first. This is done through the 16-bit Command
register (CMR) and checked through the 16-bit Status register (STS) of the Subref board.

Command Register (CMR):

15 14 13 12 11 10 09 08 07 060 05 04 03 02 01 00

TST NVRS5 PVR5 ENAS5 NVR4 PVR4 ENA4 NVR3 PVR3 ENA3 NVR2 PVR2 ENA2 NVR1 PVR1 ENA1

TST: May be set/reset (for tests only).

NVR[x]: forces motor[x] to move with constant negative velocity.

PVR[x]: forces motor[x] to move with constant positive velocity.

ENA[X]: If ID[x] = 0, ENA[X] preloads motor[x] position register to zero, upon transition (from 0 to 1) of
SWI[x]. Bit ID[x] of Status is then set. Resetting ENA[X] resets ID[X].

Status Register (STS):

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

TST RUNS5 ID5 SWI5 RUN4 1D4 SWi4 RUN3 ID3 SWI3 RUN2 1D2 SWI2 RUN1 ID1 SWI1

TST: recopy of bit TST of the CMR.

RUNI[x]: motor[x] is requested to move, in any way.

ID[x]: Init Done[x] = 1 when motor[x] has been initialized.

SWI[x]: Switch of motor[x], set if motor[x] has reached its negative limit.

1.2 Motors’ init:

Upon turn-on, the actual position of a motor is unknown, as it is not initialized. For initialization, following
commands are used:

-SWI[x] is checked first:

If SWI[x] = 1, PVR[X] is set, forcing motor[x] to run at constant velocity in the positive direction, until
SWI[x] = 0. The motor stops, PVR[X] is then reset.

Create Date:Nov 2004 Author: F. Morel
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IRAM PdBNG CAN control

-If SWI = 0, NVR[x] and ENA[X] are set, forcing motor[x] to move with constant negative velocity until

SWI[x] = 1. Upon SWI[X] transition (from 0 to 1), the board preloads APOS[x] register to 0x0000 and sets
ID[x]. The motor stops, it is now initialized.

-Resetting NVR[x] will set motor[x] in position control mode.

Read (APOS) position
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SUBREF: Motor position Init (starting with SWI = 0)
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SUBREF: Checking motor position reliability (Error should be zero)
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1.3 Position control mode:

Once in this mode, motor[x] will go to the requested position. This position value is writable in the
Requested Position Register, RPOS[x]. The actual position is readable in the Actual Position Register
(APOSIx]). As might be expected, a move with negative velocity (move down) will decrease the position
value. Positive velocity (move up) move will increase it.

1.4 Caveat user:

-Upon turn-on, all bits of the CMR are reset. Thus, ID[x] of the Status are reset. All bits of APOS[x] and
RPOS[x] registers are also reset.

-A VME “Reset” has NO effect on the board.

-Bits PVR[X] and NVR][x] are mutually exclusive and if both are set, motor[x] always stops.

-Setting PVR[X] = 1 and NVR[x] = 0 causes motor[x] to move at constant positive velocity.

-Setting PVR[X] = 0 and NVR[x] = 1 causes motor[x] to move at constant negative velocity.

-When NVR[x] = 0 AND PVR[x] = 0 AND ID[x] = 1, motor[x] will always go to RPOS[x] position.

-If ENA[X] = 0, SWI[X] transition (from 0 to 1) will NOT preload APOS[x] to zero, but will “freeze” the
contents of APOS[x]. This sampling is used for checking the reproducibility of position “zero”.

1.5 VME interface:

The board is a A16/D16 standard VME board. It is mapped in the VME 16-bit “short” address space.

All register addresses are relative to the Base Address selected with the encoding wheels RC2(A15-A12)
and RC1(A11-A8).

-The actual address on Plateau de Bure of the Subref Board is OxFFFFFEQO.

Register name Register address Data

STS 0x00 Status register (Read only)

APOS1 0x04 Actual Position of Motorl (Read only)
APOS2 0x08 Actual Position of Motor2 (Read only)
APOS3 0x0C Actual Position of Motor3 (Read only)
APOS4 0x10 Actual Position of Motor4 (Read only)
APOS5 0x14 Actual Position of Motor5 (Read only)
CMR 0x00 Command Register (Write only)

RPOS1 0x04 Requested Position of Motorl (Write only)
RPOS2 0x08 Requested Position of Motor2 (Write only)
RPOS3 0x0C Requested Position of Motor3 (Write only)
RPOS4 0x10 Requested Position of Motor4 (Write only)
RPOS5 0x14 Requested Position of Motor5 (Write only)

1.6 Switches, jumpers:

-Subref Base Address (address bits [A15...A8]) is selectable using 2 rotary encoding wheels on the board.

Encoding wheel VME address bits
RC2 (0to F) Al5..A12
RC1(0toF) All.A8

-Each Submot board samples the encoders’ signals; it detects, filters and counts the rotations. The sample
frequency is selectable with jumper SK1 on a 16-pin DIP socket:

Jumper SK1 Sampling frequency

position

1-16 4 MHz

2-15 2 MHz

3-14 1 MHz

Create Date:Nov 2004 Author: F. Morel
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IRAM

4-13 500 kHz

5-12 250 kHz (default)
6-11 125 kHz

7-10 62.5 kHz

8-9 31.25 kHz

PdBNG CAN control

This adjustment depends on the complete (motor + encoder + logics) configuration, and should not be

modified.

Create Date:Nov 2004
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1.7 SUBREF Board Front-Panel:
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1.8 Front-panel display:

The main carrier board, as well as the Submot boards uses FPGA chips. This allows easy modification of
the functions. This also guarantees the short response times necessary for real-time motors driving.

The carrier board is in charge of the VME transactions. It drives 3 LEDs, displaying VME access and
power status.

Each Submot drives 4 LEDs: Visible on the front-panel as 5 groups of 4 LEDs , they allow knowing at
a glance the status of each motor.

LED name Led colour LED function

Wrt Yellow VME Write access display
Rd Yellow VME Read access display
Pwr Green VME Power On display
Run (Mx) Yellow RUNI[x] display
Enable(Mx) Green ENA[X] display
Switch(Mx) Red SWI[x] display
Inidone(Mx) Green ID[x] display

1.9 Front-panel connector:

Connections between the Subref board and the Sublsol rack are made through a 40-pos flat cable. All are
TTL signals. Each motor needs 5 signals:

Signal name Signal direction (as viewed from
VME)
INSIN[X] Input Motor[x] encoder SIN signal
INCOSIx] Input Motor[x] encoder COS signal
/INSWI[X] Input Motor[x] switch: 0 Volt when TRUE
OUTUPIX] Output Motor[x] “Move Up” command
OUTDNIX] Output Motor[x] “Move Down” command
Pinout of the front-panel connector:
Pin Signal Name | Comments Pin Signal name | Comments
1 +5V Out Fuse protected 2 +5V Out Fuse protected
3 +5V Out Fuse protected 4 +5V Out Fuse protected
5 +5V Out Fuse protected 6 +5V Out Fuse protected
7 +5V Out Fuse protected 8 +5V Out Fuse protected
9 10 GND
11 INSIN1 TTL input 12 INCOS1 TTL input
13 /INSWI1 LOW when switch ON 14 OUTUP1 TTL output
15 OUTDN1 TTL output 16 GND
17 INSIN2 TTL input 18 INCOS2 TTL input
19 /INSWI3 LOW when switch ON 20 OUTUP2 TTL output
21 OUTDN4 TTL output 22 GND
23 INSIN3 TTL input 24 INCOS3 TTL input
25 /INSWI3 LOW when switch ON 26 OUTUP3 TTL output
27 OUTDN3 TTL output 28 GND
29 INSIN4 TTL input 30 INCOS4 TTL input
31 /INSWI14 LOW when switch ON 32 OUTUP4 TTL output
33 OUTDN4 TTL output 34 GND
35 INSIN5 TTL input 36 INCOS5 TTL input
37 /INSWI5 LOW when switch ON 38 OUTUP5S TTL output
39 OUTDN5 TTL output 40 GND
Create Date:Nov 2004 Author: F. Morel
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1.10 Subref Board layout:

PdBNG CAN control
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IRAM

1.11 Subref Board schematics

9 35 T 395US[G66T '8 _asnbnvw T53ed
T T®I0OW 4 g
ATE JoqunN JuoUMDOd|ezZTS
ayvod ¥FHLOW J0 WYEDVIA XDOTd
oTaTL
QUVOg HWA TOMINOD WOLDITITIENS FLAAAS
ST 0T5T [v1--0lsas
5 THans o5EE & TaEns HJHLSIDHY dANVIWWOD
S[%T" " 0)laWD
Sranoar TPL- - 0lamo|
TSLS Tavad/ Tavaa/
Z5is ENny TaULAM T g
TYNI
TNQAOW/ INJAOW/ — T¥Ad o
TdNAOW/ E1d0A0W/ TIAN R
TIMS S1IMS
TS0D 51500
INIS SINIS
[st--olaz
sLsad/
AWDAM
SDEM SNIVLS ANV ANVAROD
€515
EzaNodr i
roLs Zaeami/ zdvad/ ZIaans
SsIs Eeznny ZIITIM e
YN e AWOUM
ZNAAOW/ NAAOK zaAd o sIsad/
ZdNAOW/ Ezdnaon/ ZUAN TR
ZIMS SZIMS Tavayd/
250D Bzs00 T/
ZNIS B ZINIS TaaLam TadLam
zavad/ avad/
ZaATEN LM
€davad/ avad/
9515 TR AT Eeantiy
[Sis geanoar cavaiy TavaEy [Sravad/
2 €avas
§SIS genny Rt [T RANY vaaLan [o 7 UM auaat
£NAAOW/ NAAOW. £aaa 22 Ty Na/ umaaT
£dNAOW/ dNAOW/  €¥AN
€IMS IMS 8ano SaaTam SadLEM
£S00 S0D
ENIS ENIS
TeT—oTaT [sT--0lar NTOWSE
Tasm, [SLasE/ TAavLS/ &
FHTTOEALNOD HWA
6515
EraNoar
0TSLS s vavau/ Fava/
rNOE raaram
TTSIS pong VaULEY
YNAAOW/ YNQAOW/  p¥Ad
YaNAOW/ YANAOW/  VEAN 01D €LIIHS
vIMSE YIMS
¥SO: $S0D EMTIONg
YNIS YNIS
[st--olar
a€aat sSnNd VY.IVd
qmMaaT ZISIS 7 TEES/ S rHLS/
SMo¥aMOd Fgsanoar
£1SLS savad/ sTumy rasaa/
vTsES Gsmow  samzan S gt ouzHOT
TEWD
sammy Sonmay S T
SIMS BSIMS
2SooE Edson TESTY ANV D010
SNIS SGNIS LASEA/
[ LTASEA/
LOWMTID TOMITO
HOVAYAINT SUOLOFANNOD HOLOW

Author: F. Morel

Create Date:Nov 2004

subRef.doc

Page 10 of 18



PdBNG CAN control

IRAM

S 30 ¢ 395US[G66T w1 _a3snbny To3ed
T ToIO0W -4 €
ATd Toquny 3usumoog|ezTs
WATTOMINOD HWA : Q¥VOd WAHLOW
sTaTL
Q¥vod EWA TOMINOD ¥OLDITIANENS
° Pt
L0
90 151
A SO 1—
o v0 o+
a  gp et
o
g zo 4 _
ozssTwrL | € ww I ac’ 6c=nv
T-S¥9STVL ot g La
aTa s T OVA
g 94
5 bL g st INA
6T a va I QIOMTA/
0a A 0a 9 ea gt Bren
a L9 LY a zd EWVA 96/96 ZTI9TVYNIA
9g  9v¥ 1a ERVA
a sd  S¥ a 79 0=4 04 SHYA AS+
a v v¥ a
a €4 €V a =
JT]ed TY 90T59a — -
a ] 19 IV a D Py T M
s} o i 2 M S
T-SY9STHL T € z
90 ot 5 1° zou
[eT--olar ST —oTar ¥Id o so T
3] o8 70
6T a T
° €0 T 1
8g 8V a 3 o ¢ <
La LY ozssTYvL | & 10 4
o 28 9¢ g a oo e : EWVA
sd  sv 6n | o 90T594d od
a e a s Ldrgy A TWYA
€4 €V a 94
a [« T A OWVA
a za zv¥ a ¥ sa TN
Ta TV d  pa [EL
a g3t “A
€n ¥ 3 YA
zlelvisio|clsle| ef8|Llols|riele WA
Ta
— 4 0=4d 04 YA ]
S0a¥/ 6t 7N
]
= (2
0Ly %8 0Ly *8 ]
zaa T T009 TVD
| n ]
STOWE €Tl 167 111 °
YNASNg/ T0/I0TT I 1Sdn/
TOOMOY T ISYSASA/
A Z0/I 61 oEa
>Td €0/I 8I AS+ z€D AS+
ad/ HLIAMA/
aws §19 ¥O/I LI MOVIA/ —<e1 12
7 eTd §O/I 9T STh 0£D
Tavad/ ot 90/I SI 620
/ 7N
Siasna LO/I vI 82D
VA
-<d 80/I €I L2d
SISQu/ VA
SaaET i eed 2o zI 920
TI szd
<_Tasaa/ vZd 7
£e2 TRYA
—55 222 |
<_Sisa¥/} T009 TVD —51 122
—51 022
< anwoum s 21T Lo -8 1610 AOWIA/
e 519 10 _ITI (4% —<3 1810
Aitam . e1d I0/IO0TI 57 —<£81 .10
quqET 51d 2O/I 61 —e1 910
M amMaaT AN 914 €o/I s8I 98 g5 AOVIAA/
I qadm  Lld porT oI P10
[ MINM 8T (o%T 5T SWYA Llerd TLIUMA/
Tt R mtyYa] | I AEM AIOMTA/ L 0SdA/
LIHLNN —Nowov _ozq 99/1 SI LSUSASA/ ] ¢I2 TSAA/
ZaALAM Mioam 1] LO/I ¥I —27 112
€ aULAM | aMaaT zed 80/T €I T —57 012
paALAM zo zI 7 60
SaALEM JOVLA e 13
2 SELLEA Soav/ a L a
a 7 o a
a 5> a
: S0 u
[Tavis/ a el a
a €2 a
a zo -
STTOWS > T a 10 u
8ESTVL Pe SOVLAA/
z
= won
= = TSt -0ldA
z
z L an 00T
Tao [F A+
T 00z ¥MA TT
wEanne o048
TAYD YT T4
T00A

Author: F. Morel

Create Date:Nov 2004

subRef.doc

Page 11 of 18



PdBNG CAN control

9 35 € 399US[G66T '91 AeW T53eq]
TIIOW *d a

AT IoqUINN 3USWND0A|9ZTS
YOILVYEANED IESHTE ANV ¥DOTO : Q¥vod YHTHIOW

ST3ITL

a¥vod FWA TOWINOD ¥OLOATITNENS 7

4nT 0 4NT°0 J4NT°0 J4NT°0 JANT°0 JANT°0 ANT 0

LoL
117

4nT-0 4NT°0 4NT°0 JNT°0 ANT°0 ANT 0 4NT 0 4NT°0 4NT°0 JANT°0 JANT°0 JANT°0 ANT 0 ANT 0

oL od o
1 1T 1°

8 e
§ e
8 1l
§ =l
8 e
6 =l
3 =l
8 =l
8 =l
g e

Author: F. Morel

IRAM

69VSTVL
911008 @o/
—79 08d/ dan/ T
8d 8w LD ra [l
MH a LY 2 z 95 9q (oL
1T 29 2¢ 74 A S9 e
00DHVL zT| $9SY 05 51| 29 [ Rw:
ve bV €0 €a 4
€1 00 6 K oon
o tlea ev o0 &1 zo za
<ZOWITO oo ZHY G¢T ¢ NOILISOd TIVANON B st | ¢ ¢¥ HWZ 1¢] 1% an
1€ TV 00 0a (-
3 9T HIY ced ran/ a1/ p
SETn €
s ATO
-9 dex3s : NOILISOd TVWNON 81N
00DHYL vronve
5 5
e xons ° @
2 avtn
gein
o0A jele i\
0 v
YLOHVL T VLOHVL
PIDHVL FOLVYTITIIDSO TYLSA¥D
s 1° areT T 1° § 9%
— MTO 4 MO G 5 5 1>
<Z¥vis/} 3
TEYIS/ € ° —do o
s 42 592 ovIn -oso
€ T TYLSAED
aL1n £ ¥L1n ZHWS
ON T
MOdEMOd x
ant
VIOHVL VIOHVL
YIOHVL 00DHVL
zT Nie
<SONENOR o o< e
€T avin vrin z
avrin agin
. 8PTYNT
. .| ea
RN

Page 12 of 18

Create Date:Nov 2004

subRef.doc



PdBNG CAN control

IRAM

9 3o v I99US[S661 ‘9T AeW :93ea
THIOW 4 A4
ATH IoquNN 3uSUNDOJd|9zZTS
SYHLSIODIE SNLYLS ANV dANVWWOD : didvod ¥IHLOW
°T3TT
aivod dHWA TOYLNOD dOLODIATIATILNS
€LSDOHV L
1a 10
0SdL ¢ _lza zo m o9
=S T s €4 €0 c
= & va %0 5 a
ST 5 sa SO ¢ G
2 2 1o9a 902 g
o La LD tZ 2
9ST 8 59 &S [E 9a
LSL 6 Z LA
o)
it
b———Llg
T 20
Zin
YALSIDAE SNIVLS sTSas/ sEe/]
€LSDOHV L
1a 10
€L ¢ {za 208 g
orse y | €9 €9 01a
= = va 90 5 a
e 5 sa SO ¢ Ta
o 7 9a 90 w a
v I 8 La LO ¢ yTd
= 3 8a 80 (— a
[I[vTI~"0TSLS >0y < o
7T 0 5
T 30
T
sn
<171~ "0 IO 5+vp
2 0 THWD VLSOHV L
0 ) G 0 Ta z 0d
z0 za =
o) 8 € d
> =) €0 €a b g
o %0 va c
o) 9 S d
=3 sO <sa
D S 9 [<
90 9a
S o) 4 L Sd
= LO La
SUHD €L 1 g5 s8a |2 1e
L o] 4 6 LA
MTID
I 50 bt
§ T
a 0zn
dALSIDHT dANVIWWOD . TWouM]
AWOHEM
VLSOHV L
5 71 10 1d % -
S 61120 za & g
5] €0 €a v 0Ta
S Ll 150 va g
S
S 2L 15 sa L
S ] a
S 2l 195 oa 2 g
Y1 1.5 .a
to] € 8 v TId
tl g0 sa 2 r1d
MTID
20 )ﬁ’\?
5Tn

Author: F. Morel

Create Date:Nov 2004

subRef.doc

Page 13 of 18



PdBNG CAN control

IRAM

5 35 5 3o5US[S661 '8 _asnbnv T55¢eq]
TIEHYOW *d g
ATA JoqunN jusumood|ezTs
SQIVY0od ¥OLOW OL SNOILDANNOD : aidvod ¥ITHLOW
ST3TL
aiavod JWA TOULNOD VOLOIATIATILNS 7
| | | |
, , , ,
| | | |
, , , ,
| | | |
, , , ,
} } } } <_TasEda/
| | | | <_TLOWITO
2009-£7SZ WE | 2009-£7SZ WE | 2009-£7SZ WE | 2009-£¥SZ WE | 2009-€£¥SZ WE
ve €€ i , —q ve €€ i , —q ve €€ g , —q ve €€ g , —q ve €€ g
zg 1€ zg 1€ zg 1€ zg 1€ Z€ 1€
o€ 62 g o€ 62 g o€ 62 g o€ 62 g o€ 62 g
8z LT | 8¢z LT a | 8z LT | 82 LT a | 8¢ LT
9z sz a 9z sz a 9z sz a 9z sz a 9z sz a
vz €2 vz €2 vz €2 vz €2 vz €2
zz 12 g | zz 12 g | zz 12 g | zz 12 g | zz 12 g
0z 6T £ 0z 61T L 0z 61 L 0z 61 L 0z 61 L
8T LT p—— 8T LT p—— 8T LI p—— 8T LI p—— 8T LI p——
9T ST | 9T ST | 9T ST | 9T ST | 9T ST
YT ET YT ET YT ET YT ET yTET
ZT TT [ ZT TT g [ ZT TT [ ZT TT g [ ZT 1T
0T 6 0T 6 0T 6 0T 6 0T 6
8 L 8 L 8 L 8 L 8 L
9 s | 9 s 3 | 9 g | 9 s 3 | 9 s 3
v € v € c v € v € t v € t
z 1 z 1 z 1 z 1 z 1
ZSHC 7 (42209 7 ZEWC 7 ZZHCe 7 ZINC
= | = | = | = | =
. ! | | | |
ST -oldr —
| LST olar | |
I I I I
SHOLOW | PHIOLOW | CHOLOW | Z2d90LOW | TIOLOW
| | | |
, , , ,
2009-02SZ WE , 2009-02Sz We , 2009-025z We , 2009-025z We , 2009-025Z We
| FHAR 0z 61 | EUAN | TIAN
vaAd 8T LT €JAd TdAd
{SNn¥ > YN 9T ST [vNOE > EVNE {ZNny > TUNE
[SNQAGI/ > | [ams VI ET [PNAACH/ > | [Ezms [eNanoW/ > [ s
[SINACW/ > ¥S0D ZT 11 [vdOACW/ > £S0D [eanAow/ > TS0D
{ saNnodr > TNIS 0T 6 { vaNodTr > ENIS { zanodr > INIS
< Saursin] | Coavas/ 8 L < paum] | Ceavas/ < zauin] | Cravas/ ‘
9 s 9 s
[ v o€ [ [ v o€
z 1 z 1
| rene | | TInC
| | |
RV RV 7 RV RV 7 RV RV RV

Author: F. Morel

Create Date:Nov 2004

subRef.doc

Page 14 of 18



PdBNG CAN control

IRAM

9 3o 9 3I99US[G661 '8 3Fsubuw :83ed
TIIOW *d a
AT IoqunN 3uswWnood|ezTs

AVIASIA ANV ¥OLDENNOD

TINVYd — LNO¥A
oTaTL

a¥vod WA TOMINOD ¥OLOATIANENS

6€E dAC
8€ 4r

IT
o 114
279 LX LY

Lz _ac

Lz AC ~ €NAIOW ZT4
€19 95 9¥

9z 4ar

Tz dac
0z 4ar

S TmgSa0LOR

0¥ SOHPL

SNALOW

il
~
>
.
<

HOVAYHILINI S ¥OLOW |
SIMST LE AL

GSODI/ 9¢ dC |

o}

SNISI/ g€ 4rC

\:,, ,

VIRSI/ Tt ar HOVAIHILNTI ¥ JOLOW |

$SODL 0€ dar

I~
ol

YNISI/ 6¢ 4C |

\:,, |

ENALOW

EIMSI/ 67 ar HOVAIHALNTI € ¥OLOW

£S0DL g _aC |
ENISI/ € d4rC

] |

HOVAITHLNT 2 JOLOW |

CNISI/ LT dr 7

\:,, |

HOVATILNTI T JOLOW

ISODI/ 2l _dac |

vSOHYL
29 PeT
T PET 4
—<d 8% 8Y [
ZNaIoW z1g 5% 59
240 LOW
<zTms) T4 sz sv mer
2500 ¥R PY < /ST 4L
now 25001/ 8T ar
‘F‘\O X Y =
‘wxﬂ X IV ——%
STn
vSOHYL
29 PeT
To R4
—=d 8x 8Y [
LId 1z Ly
TNdLOW Ld ox ow
[ 5X fw TIMSI/ €1 ar
RSN INISI/ TT af
—7d IX Y —
610

AVYTIdSIA THANVd-ILNOJYA

TZZZZNA TZ2ZZTTNA TZTZNA
5 8YTYNT
1| € 1| ¢° 1| 1O
z z T z T T
za
€ € 8VTYNT €
T T T
3 3 3
N N =
€aaT zaaT TaaT
a1 MO ¥IMO4L,Z a1 ,avad.g aaT L ILTEME
NIITID MOTTIAX MOTTAX
oLy oLy oLy
€4 o za o ™ e
BN

JOLOHNNOD THNVdI—-LNOYA

TANVI-INO¥YA WONd NAES SV IHOIY WOLLO" T NI

== TOES-ZTEPE : JTA WE

oz et SNALOW
SanIow St Lt SIMST
SS0DI/ SNISI/

Te e NQLOW
7dNLOW IMSTI/
¥SODI/ o€ ez NIST

MM & NALOW
£40LOW IMSI/
€S001/ re ez NISI/

sz et NAIOW
Z2dNLOW IMSI/
ZS001/ s8I Ll NISI/

- NAZOW
I1d0LOW ZT 1T IMSI/
1S0DI/ 0T 6 NISI/

8 L

s 5

v o€ JI

z 1

Tarc

T00A
pe3ioejoad @sny VI ‘ ITOA S +

sogamod

quqaET

Author: F. Morel

Create Date:Nov 2004

subRef.doc

Page 15 of 18



IRAM PdBNG CAN control

1.12 Submot Board layout:
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PdBNG CAN control

1.13 Submot Board schematics:
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PdBNG CAN control
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