BIRQ5_L
BIRQ6_L
BDAL16_L
BDAL17 L
QB_SSPARE1_5B
QB_SSPARE2
QB_SSPARE3
QB_GND
QB_MSPAREA1
QB_MSPAREA2
QB_GND
BDMR_L
BHALT_L
BREF_L
QB_VBAT50R12
QB_GND
QB_SPARE1
QB_VBAT5

BDCOK_H
BPOK_H
DAL18_L
DAL19_L
DAL20_L
DAL21_L
QB_SSPARES_L
QB_GND
QB_MSPAREB1
QB_MSPAREB2
QB_GND
BSACK_L
BIRQ7_L
BEVNT_L
QB_VBAT12
QB_GND
QB_PSPARE2
QB_V5

[s=] [s=] [eu][ev}

QB _V-12b

QB_SSPARES_L »—X
QB_MSPAREB1 »—X
QB_MSPAREB2 »—X

QB_VBAT12
QB_PSPARE2

BDAL<21:18> only on Q22 backplanes

1

CONN-DEC-DUAL—AB
jh:dec—conn-dual—-AB—ht—pins—only

AAL
AB1
AC1
AD1
AE1
AF1
AH1
AJl
AK1
AL1
AM1
AN1
AP1
AR1
AS1
AT1
AU1
AVl

BAL
BB1
BC1
BD1
BE1
BF1
BH1
BJ1
BK1
BL1
BM1
BN1
BP1
BR1
BS1
BT1
BU1
BV1

AA2

QB_V5
e QB V—12a
e QB_GND
o QB_Vi2
e BDOUT L

BRPLY L
A2 BDIN_L
A2 e
e BSYNC_L
oz BWTBT L

BIRQA L
AMZ BIAKI_L]

FANZ_ TBTAKD L
APZ BBS/ L
ARZ BDMGI L]
AS2 =
A2 {BPMGO L

:T?Z BINIT_L
Atz BDALOO_L

BDALOL L
BA2

QB_V5
o QB V—12b
o QB_GND
o QB_Vi2
= BDALO2_L
o BDALO3_L
oz BDALOA L
2 BDALOS_L
o BDALO6_L
o BDALO7 L
on BDALOB_L
o BDALOS_L
o BDALLO L
= BDALLL L
o2 BDALL2 L
T BDALL3 L
oz BDALLA L

BDALL5 L

CPLD can ack cycles with TRPLY
Operate HALT by switch

Restart with POK

Produce 50Hz EVNT

U10A 74LS06
! o?
U10B 74LS06
3 o (BHALT_L
uU10C 74LS06

6
BDCOK_H

U10D 74LS06

EVNT )2 o8 (BEVNT_L

i
o

DCOK

i

74LS06 can sink 40mA

VgbusHi = 5V at 180:390 = 3.4 V
Rpullup = 2*180 = 90 Ohm
Ipulldown = 3.4/90 = 37mA

terminators la levelshifter cpldl+2 cannectar

File: qprobe—terminatars.kicad_sch File: qprobe—la.kicad_sch File: qprobe—levelshifter.kicad_sch File: qprobe—cpld1+2.kicad_sch File: qprobe—connector.kicad_sch

INTR and DMA signals are elongated in the CPLD:
LEDs show "slow” signals (prefix "_SLOW"), Logic analyzer sees fast signals (no prefix).

Power 3.3V 3A

ut
LM2576R-3.3 Feedback by separate

via into 3.3 layer

Fplt +3.3V
=] 2
Sl Zoce2 WU o 1 100uH 112
47uF 47uF M| D1 1 3.3V aux supply
1N5819 I L7uF 2
GND GND GND GND GND GND G£D
JPL
Jumper
3 7007
GND

+5V

U10E \

741506 3

Cc32
11 o & 100nF
>
U106
7&%{% 741506 www.retrocmp.com/tools/qprobe
% j_hoppe@—online.de
13 2 Joerg Hoppe
™| Sheet: /
K File: gprobe.kicad_sch
GND Title: QScope — DEC QBUS terminator, diagnostic and lamps
Size: A4 [ Date: 2020-06-21 Rev:
KiCad E.D.A. kicad 7.0.9 Id: 1/6
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Terminator impedance maybe “open”, 120 or 240 Ohm, see http://web.frainresearch.org:8080/projects/pdp—11/backplanes.php

"A system with a 240 ohm processor can accommodate up to 20 AC loads, without far end termination.

A system with a 240 ohm processor can accommadate up to 35 AC loads, with 240 ahm termination on the far end. The far end termination may also be 120 ohms, but this is considered to be less optimal.

A system with a 120 ohm processor can accommadate up to 35 AC loads, without far end termination.
A system with a 120 ohm processor can accommodate up to 45 AC loads, with 120 ohm termination on the far end.”

120 Ohm (default) with 180/390, see BDV11AA MB012. 220 ohm with 330/680, see LSI11/03 M7264.

TERMPWR TERMPWR
- RN36 180 - RN42 180

TERMPWR
- RN32 180

™ RN33 390
QB_GND

Isolate from
for LSI11/03

terminators

™ RN37 390
QB_GND

=+ | o |~ o oy o O o |~ o joy N M) | o o |~ o joy
BDALO4_L>—4 BDAL12 L * BHALT L>—9
BDALOS L BDALIL L BREF L
BDALO2 L BDALZL L o5 9539 T BIRQ/_L
BDALOL L BDAL20 Lo % gm0 BSACK L
BDALOO L BDALLO L o5 95301 BIRQ6 L
BDALIS L BDALIB Lo~ 5 9ap BDMR L
BDALLA L BDALL/ L BIRQS L
BDALLS L BDALL6 L BIRQA L
lojo o o Enable BDAL<21:48> on Q22 MM [Tojo|~|o o N oo | o o

I~
RN43 390
QB_GND

- RN34 180 - RN38 180 [\LQO 180
<+ 10 [0 [~ [ o o~ 0 [0 [~ | [a Terminator oM [ i
BPOK_H>— BBS7 >+ ot
BDCOK_H BSYNC_L separately.
BDAL10_L BEVNT_L
BDALOO_L BDIN_L
BDALO8_L BDOUT_L ]
BDALO7_L BWTBT_L BIAKI_L
BDALO6_L BRPLY_L
BDALOS_L BINIT_L
o < |1 o |~ o oy o O o |~ o joy N (M) | i

™ RN3S 390
QB_GND

C26 c27

Cc28 €29

€30 31

T 1oonFT 1oonFT 1oonFT 100nF T 1oonFT 100nF
QB_GND

GRANT continuity forwarded

jmi 390
(QB_GND»

[BDMGI_L > —{BDMGO_L

[BIAKI_L >—{BIAKO_L

www.retrocmp.com/tools/qprobe
j_hoppe@—online.de
Joerg Hoppe

Sheet: /terminators/
File: gprobe—terminators.kicad_sch

Title: QProbe — DEC QBUS diagnostic adapter and terminator

Size: A4 [ Date: 2020-06-21 Rev:
KiCad E.D.A. kicad 7.0.9 Id: 2/6
i [ 2 [ 3 4 I




T I 2 T 3 I L} I 5 I

;2ngbeTttz{g;sglatrz(ffetc)teT;onre&U?)oT:cbee.s All signals inverted, expcept POK and DCOK.
82 ohm for 50cm Zeraplus flat cable DATA shows DAL, ADR latched by CPLD. JP18 JP30
[A_ADRIG >0 % 05<BDALLO L] [[AADRIZ »40 ® o=<BDALL7 L
o o
RN18 JLA2 RN22 JLAL [LAADR1B mjpzuHBDAue [] [LAADR16 S BDAL16 L Faa” probe C AVOALZL-16
82  Probe A DALO7-00 82 Probe B DAL15-08 » ER = » g S = 97 f 5
B 1 2 B 1 2 — 3
3 —1
B B 5 = 5
B B > =] 7
B B 3 — 9
B B =] 11
B B i1 — % 13
5 5 13[ [BBS7_L — Iw
5 5 6 15 ~ [BSYNC_L 1=
[[AADRZL>ya_6 o<BDALZLL oo
RN23 JP25
o
LA_ADR20 )5 0=<BDAL20_L
JP19
RN20 RN26 RN30 JLAS
ijb:e D 82 ijbie E P(QJt;e F 82 P((J)éii G 82
3 — 3 3 — -2 =
4 — 4 4 — s ==
5 — 5 5 — -——f5 —
5 — 5 5 — 5 —
7 — 7 7 — -——T-i—s—lz
8 o= 8 ’ = e -5 Zi=
9 52 9 9 52 9 52
| | =] RN21 | ] ] e | | =] RN27 RN31
oD JP2N JPA JP6Y JP8 oD JP1y JPLR JPLH JP16 oD JP24 JP2Y JP2§ JP28 oD
AR R PR
JPR PR JPA JP9 SYNC LA Prabes:
Aog) A11] A13) a5 A% 0% AOT pa3eUTRS [OYTREF A: fix DAL 07:00
NRARR NN A I A B: fix DAL 15:08
C: fix SYNC,BS7, DAL21:16 or ADDR 21:16 demuxed
NGO ATETAOR N D: pluggable, patch panel, jumpers to ADDR 15:08
~ ~ 1
1SRN 1 E: pluggable, patch panel, jumpers to ADDR 07:00
Eggggggg §§§§§§§§ b = e v F: pluggable, patch panel, jumpers to WTBT,DIN,DOUT,REPLY,REF
<|<|<|<|<|<|<|< <|<|<|<|<|<|<|< ggg&g G: pluggable, patch panel
<< <|< << <|< (| H: pluggable, patch panel
QRN | DR RN B} RN ) DU NN | i) 1 QRN | DR RN B} RN ) DU NN | i)
BDALGO_L
BDALOL Ly—2
BDALO2_L L‘
RN16 JLAM BDALO3_L LA bread board connectors same visible order as LEDs
23 82 Probe H BDALO4 L > ATTENTION 1 _J1s
Probe H = 6 : 1 [QBVi2y>——
1 = BDALOS_L Some LED signals (IRQ, GRANT, ...) are slowed for human eye. BPOK_H Ji4 [QBV5>—2 - PWR
2 i l— BDALO6_L ; Logc Analyze% Tnter(fax:e connects ‘)‘fast“ signals. Y BDCOK_H 2 PWR 1 1
3 3 BDALQO7_L
PR BDALOB_L o—= 2 __ GND
5 7 e BDALQOO_L 1 1 oD
=== e R
| — = 136 = 3 _ DMA J10
8 l— BDAL12_ L 14 DAL BDMGI_L XFER
9 7 2 BDAL13_L 5
RN17 GND BDAL14 L www.retrocmp.com/tools/qprobe
16 . .
;L ggﬁt Z,t 17 j_hoppe®@-—online.de
GND _|
BDALL7_L—18 BIRQA_>—L ;‘;:;gt H/cg;;e
BDAL18_L BIRQ5_L . . .
BDALLO L 20 BIRQ6 L 13« J11 File: gprobe—la.kicad_sch
BDAL20_Ly—27 BIRQA7_Ly—7—= "T¥ Title: QProbe — DEC QBUS diagnostic adapter and terminator
BPALIL LS s BIAKIL Size: AL [ Date: 2020-06-21 Rev:
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T I 2 I 3 [ [ [ 5 I




1 I T 3 T [ I 5
74LVC245: can drive 50mA => connect only 5 direct driven LEDs
Driven LEDs: (not delayed by CLPLDs): POK, DCOK, WTBT, DIN, DOUT, SYNC, RPLY, REF. BS7, HALT, EVNT
+3.3V +3.3V +3.3V
us
m U6 ol
74LVC245 gT 74LVC245 gT 74Lvez4s NT
2 %) 18
[BPOKH 2fn0 g Bo[i8 [ReoKH BOOUT 2fn g o8 [RoouT X3 22 g :2 7
[BDCOK_H Sm = 8t |2 [RDcOKH BRPLY_ 3 fa = 1 L7 (RRPL X 16
4 16 4 16 TAKI_L A2 B2 RIAK
DALO7_L A2 82 X [RDALOY BWTBT_ A2 B2 | [rwTB 5 15
5 15 5 15 [BDMGI_L A3 B3 RDMG
DALO6_L A3 B3 RDALOG DALL_ A3 B3 RDALLS B 14
6 14 6 14 [BIRQA_L A4 BY4 RIRQ4
DALO5_L Al B4 RDALOS DALLA_ A4 BY RDALLA RQ5 7 a5 [T 85 [L3 {RiRa5
DALO4_L 7 a5 [T 853 [Roaloa DALL3_| 7 a5 [T 85|23 [RoALLs ll-—-'-( 8 12 --ﬁ\
8 12 8 12 3DMR_ A6 B6 RDMR
DALO3_L A6 B6 RDALO3 DALL2_ A6 B6 RDALL2 (BRGE 9|5 87 |11 Fareae
DALO2_L 9 1 a7 87 11— [RDAL02 DALLL | 9 1 a7 87 1 [RDALLL =L 333V
33V 33V £
u A->Bn u A->Bn 19 ’:‘:E>Bg
19 2 19 2 2
(=)
(=) (=] |
~i| ~i| >
~ ~ (§N70
GND GND
+3.3V +3.3V +3.3V
us u7 u9
74LVC245 S 74LVC245 S 74LVC245 S
DALOZ_L 2 1p0 8 8o |8 (RpALOL DALLG._| 2 1p0 8 8o 8 (RDALIG INIT_L 2 fp0 O BolL8 (R
DALOO_L 2 a = 1 [L7[RpALOO DALL7_| 3tm > e A7 [RoALLY [BHALT_L 3fm > 12 (RAAD
DALLO_L A2 82 & [RDALLO DALLB_ 4 { a2 82 |5 [RDALLE [BEVNT_Lo—2 A2 82 L& [REVNT
DALO9_L 5 { a3 B3 1i RDALOQ DALLO_ 5 { a3 83 -5 [RDAL19 REF_Lo—2 A3 B3 [-L5[RREF
DALOB_L 5 au B4 |4 TRDALOB DAL20_ 5 au Bu |24 [RDAL20 x—51 a4 B [
BBS/_L 7 fps [T Bs|i3[Res7>y DALDL Z {ps [T Bs L3 [RoAL2t x—IJas [T 853 x
[BSYNC_L g A6 B6 % RSYNC BIRQ7_ g A6 B6 % RIRQY x—g A6 B6 %x
BN D—=3 47 B7 [RDIN [BSACK_ L—~<2 A7 B7 RSACK Xa A7 87 FL—x
T NS T NS T NS
19 2 19 2 19 2
(=) (=) (=)
| | |
N4 N4 N4
GND GND GND
+3.3V
Sheet: /levelshifter/
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1 T 2 T 3 T ] T 5 T 5
Alternative design with
Lattice LCMX02-640HC—4TGL00C  ¢pipy LEDs: CPLD2 LEDs:
1 - .
Reduce used |/0s to max. 78 ! ﬁx SR¥<f’ggg> “_* signal prefix = signal generated by CPLD é)i(.x 321?:1?511111:
X <10:00> :
o 8x _SLOW IRQ4,5,6,7,IAK,.DMR,DMG,SACK LED driver current limits:
> 11 per 1/0 Bank => 12 per I/0 Bank . L .
u2 +3.3V Pins adjacent u3 +3.3V Application Note AN286: "MAX Il EPM240 as LED driver”
EPM240T100 to PWR/GND: EPM240T100 LED 10mA max.
W 8 W
D18 o 9| B &[5 iﬁ Mgl 9 2l gl a) EPM240: 25mA per pin —> OK A
b) Total load:
LED_DAT02% 02 22333883 102_1 5—12|LE)_ADR03 §§ LED_ADR 8% 02 22333883 102_1 5—12|TED_ADR19 S?Jurce per "VCCIO group™: 170 mA
LED_ADROZF> 1013 SSG8SGO0L 10252 RDALLL 4 LED ADRIZ21 1013 SSCCLOO0 102,52 RSACK Sink per "GNDIO group™: 130 mA
LED DATD % o S EEEEEEE o gz RDAL gg LED_ADR 6% o S EEEEEEE o gz RIAK ?lo\éccclleqarpr: =p?n56*a1r‘:0as=s‘g(|’1'e7d8 t/; :')'GNDIO regions”
LED_ADRO1}—>—{ 101_5 102_54 RDALO LED_DAT15>— 101_5 102_54 RDMG] pd ! b fons .
_ _ - 130mA per 10 BANK, bit more.
LED_DAT00}S 101 6 102_55 |22 (RoALD & Lep_AR15-2{ 101 6 102_55 |25 CRiRQ4] 7 assume TEmA per or @ bt more
LED_ADROOZ— 101_7 102_56 |28 (RBS7 64 LED_DATL4Z— 1017 102_56 ﬂrz__pos To drive by CPLD (others driven by 74LVC245):
LED_DCOK_H2{ 101_8 102_57 [F2Z<CRSYNC 66 LED_ADRLA-2— 101_8 102_57 F2Z<ROMR ADR<21..00>, DAT<15.0>, BX'INTR/DA => 16 LEDS
[CLOCK >™+2-1401_12/GCLKO 102_58 |28 CRDIN 78 CLOCK L2 101_12/GCLKO 102_58 |28 (RIRQE) => 460mA = 4 Banks with 115mA => 2 CPLDs needed.
LED_POK_A}% bio1_14/6CLKL 102_61 (61 CRoout o3 %% hio1_14/6CLKL 102_61 (61 [THALT B
CPLDCONNECTL >—12{ 101_15 102_62,/6CLK24-825¢ 95 15 110115 102_62/6CLK24-0Z{TDCOK )
RPOK_H 21 101_16 102_64/GCLK34-0% 101_16 102_64/6CLK34-C4{TEVNT JTAG chain:
RDCOK_H o7 10117 102_66 |88 CPLDCONNECTS 101_17 102_66 |28 CRINT TDI1-PLD1-D01 —> TDIZ-CPLD2-TDOZ
RDALO7 8 101_18 102_67 62— 101_18 102_67 |F8Z-(RHALT) o 433y
RDAL06 21 10119 102_68 [-5& (RN 10119 102_68 [-58 CREVNT] JTAG
RDAL05 »—29-{ 101_20 102_69 {2 CMoDE4 101_20 102_69 [ CRREF (T2
RDALO4 221 10121 102_70 29 MODES 10121 102_70 29 CPLDCONNECTS [CrlD2T005_ 3 4
RDALO3 251 10126 102_74 |FZ-CMODE> [RRPLY 28 101 26 102_74 |2 MODE4 oo miss sl o
RDAL02 27 10127 102_72 |/2CMODEL [RWTBT>—27 101 27 102_72 |2 MODES = 7L TeX 8
CPLDCONNECT2 281 10128 102_73 L3 {(ED_WTBT RDALLS »—28 | 101_28 102_73 L3 MoDE2 (PN g 107
[RwiBT 22 10129 102_74 2% [CED_DIN RDALLE 22| 101_29 102_74 4 MoDEL = C S
[A_ADRI2}22 (0130 102_75 |Z5-{Ep_pouT RDALL3 29 101_30 102_75 |23 PANELSW_HALT] <
LA ADRIL}I-5> 101_33 102_76 [-Z{(ED_RPLY CPLDCONNECT2 52 10133 102_76 (L5 PANELSW_AUX] GND
LA ADRLO}S2 101_34 102_77 FZZ{LED_DATL2 LA ADRIS}S2 101 34 102_77 L PANELSW_RESTART]
LA_ADRO9F22 (01_35 102_78 |28 {[FD_ADRL2 LA_ADRL4}221 10135 102_78 H8x 3.3V
LA_A)FOB% 101_36 102_81 % LED_DATLL LA_ADR 3% 101_36 102_81 %x Rt 10K
LA ADRO7}32 101_37 102_82 |82 [[ED_ADRLL LA ADR2L}SZ 101_37 102_82 |82 {LED_REF
LA_ADRO622 101_38 102_83 |83 [[ED_DAT10 LA_ADR20}22 101_38 102_83 |83 [LED_EVNT [
LA_A)FOS% 101_39 102_84 g—gLZ)_ADRio LA_ADRLO ;3,3 101_39 102_84 g—gm_um CPLDI_TDO )5 CPLD2TDI |
LA ADRO42 101_40 102_85 |82 [TED_DAT09 LA ADRLB}2 101_40 102_85 |82 [IED_DMG
LA ADROS1 104_41 102_86 |88 [[ED_ADROD LA ADRL71 104 41 102_86 |88 [TED_IAK [
LA_ADRO2F2 101_42 102_87 |F8Z{LED_DAT08 RL6}2 101_42 102_87 |F8Z{LED_DMR <
LA_ADROL31 101_43/DEV_OE 102_88 [-38 [[Fp_ADROB 631 101_43/DEV_OE 102_88 [-88 [[Ep_IR7 GND
>4 L 104_44/DEV_CLRn 102_89 |8 CPLDCONNECTA 7544 | 104_44/DEV_CLRn 102_89 |82 [[ED_SACK
TRPLYF2L] 101_47 102_90 29 {TED_DATO7 871 101_47 102_90 29 [[ED_IR06
A_ADROO8{ 101_48 102_91 | 2L [iFp_ADRO7 9981 101_48 102_91 | 2L (CPLDCONNECTA 3.3V
RDALOL—21 101_49 102_92 22 [1FD_DATO6 0549 1 101_49 102_92 F22{1Fp_IRa5 awt
RDAL00 22 101_50 102_95 (25 {LFD_ADROG 1201 01_50 102_95 |25 {(Fp_IRQ4 SW_DIP.x04 ¢T “
R)AM;& 101_51 102_96 [-28{TED_DATO5 75511 101 51 102_96 (28 {TED_BS7 L— oz |
[CPLD_TMS »22{ TMs 102_97 F2Z{LED_ADRO5 55221 ™S 102_97 F2Z{LED_INIT ODEL S
CPLDA_TDI 22 TDI 102_98 (28 [1Fp_DATO4 _TDI>-231 0!I 102_98 28 [1Fp_ADR2T %_g& >&{oe 1 ouTH{CIOCK
CPLDICKY2EBTCK & & cooooo 10299 I I(Fn ADROS CPLDICKY2EBTCK & & cooooo 10299 Fn SNC ODE3 2
[cPbLDo>22{100 22222222 102100 9D DATOS [cPD2D0>22{T00 ZZ2222222 02100 L9 Ep ADR20 ODE4 —
Z2ZZZZZZZ Z2ZZZZZZZ
| 0| of oy ©| of o M| | 10| of oy V| o o M| GND GND
| O| | M| | O] I~| OV | O| | M| | O] I~| OV
BS7.DIN,DOUT,RPLY routed in to CPLD for reserve
GND GND |
ch cs5 c6 c7 c8 co €10 c11 +3.3V €12 €13 Ci4 C15 C16 C17 C18 c19 +3.3V In CPLD enable “weak pull up resistors” on pin (range 50k—100k)
100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF T 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF T
www.retrocmp.com/tools/qprobe
j_hoppe@—online.de
Joerg Hoppe
GND GND Sheet: /cpldi+2/
File: gprobe—cpldl+2.kicad_sch b
Title: QProbe — DEC QBUS diagnostic adapter and terminator
Size: A4 | Date: 2020-06-21 Rev:
KiCad E.D.A. kicad 7.0.9 1d: 5/6
T I 7 I 3 I [ i 5 i 6




Connector pinout arranged for CPLD pins, +3.3V
CPLD design inherited from QProbe ey Jpafsll
: f
5 e
[ED_POK H>t+ -8 <LED DCOK_H]
L[ED_ADROO 21 ~HOCTED_DATO0
LED_ADROL 14t 12 (TED DATOL
LED_ADRO2 131 4 CLED_DATO2
LED_ADRO3 121~ 116 (TED pATO3
LED_ADROG 2t 18 TED pATO4
LED_ADRO5 221 120 (TED DATOS
LED_ADRO6 »-241- 122 [ED_DATO06
LED_ADRO7 9231 24 TED DATO7
[ED_ADROB »-22 26 7TED_DATOS
LED_ADRO9 »-2+ 28 TED pATO9
LED_ADRLO »-22 30 ’TED_DATL0
LED_ADRLLyoit —32TED DATLL
LED_ADRI2 >33 3% CTED DATLZ).
[LED_RPLY y-221. 36, ptug toding
LED_DOUT oL 38
:El
GND
+3.3V
3157
[ wisn L+ -2
LED ADRIS >+ 2%
LED DATL3 »—21 -0
LED_ADRLG .+ -8 TED DATLA]
LED_ADRLS 2+ —L0CTED DATLS]
LED_ADRL6 il 12(TED ADRLY
[ED_ADRIB L3 14 TED ADRLD
[LED_SYNC 151 16 (TED ADR20
LED INTo-2+ 18 CTED ADR2L
: :% lug coding
[LED_IRQ >+ +22(TEDiRak
[LED_SACK»23 L 2% (1Fp1Ra6
[LeD OMRY-23L 426 076D (Ra7
[Ce0_oMG 21t ~28.CTED K]
[LED_EVNT 221 430 PFEp HALT)
311 132 CPANELSW_RESTART]
[PANELSW_HALT»o3 1 3% CPANELSW_AUX]
MODEL ggz :
MODE3 >3/
MoDEL -2 40
GND
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