3 4
J1
Key +—
zZ 6 —————X <
= 5 Pink 5 E EARTH Rl J8 =
rS
2 : Vellow __115V2 vee VI j 'ALB neon with 150k
3 5 Puple  0V1 Black T 1 Purple 0V2 Jumper Socket .S series resistor
1 Blue 115V1 QiD (I)DF; ch € :
Header 6 LISVI —Gn 2
Bridgel Jumper O
IR g |+c1 OR Socket 1]
Brown White_Sec 9V2 S “T~63V, Axial <
Red Pink__Sec_0V1 < 1000mF
e|le
Grey 9V1 Sec COM
Trans BB VEE . ; ;
TRANS.SCN  TRANS_SCN2 Zener Regulator/Capacitance Multiplier
/7 ; Socket Socket ]’ 14v4
EARTH C_Bodge GUARD
1
]
630V +c3
ATu GUARD 25V, 3.5mm
EARTH ITT-GB 33uF
PMT/2R
GND
rS rS
Approx 16.1V >R36 Approx 12.9V
TP5 14V4 >120 above GND
V_16.8 V'3 ——
Ra 2N3053 NPN
Socket VR
+C9 L 0T
ZD3 q
P4 n2v4 1N5232 5.6V ] 25V, 3.5mm
33uF
_l1*+ca
Socket “T25V, 3.5mm
n2v4 33uF
ZD4
1N5232 5.6V
Red White-RD )
S1 1%4
Socket Socket
BAT_NEG y}/" Y]
T _ % 1
% SW-DPST 7
Blue hite-BL
Socket Socket : PPM 412
Title Power Supply Analogue Board
o . s s Reverse-Engineered
Size: A ‘ Number:09 0400 000 Revisionissue 2 by N Gonrad
Date: 11/14/2018 Time: 9:54:20 AM| Sheetl of 4 *
File: C:\Users\Nathan\Documents\PPM_412\Schematics\AnaloguePCB\Power.SchDoc
1 2 3




vee
R2
) BatSelFast 30mA
—_ High-Power
8 J3 33
) 7 Key 5
<) Red
= 6 ——5———1BAT_POS ||
5 [*GND R3
o Blue | | \° __BatSelNorm
o 3 Grey_BatSAiorm EC oy 1omA
> 2 Pink BatSelCOM
5] 1 Brown BatSelFast
= vee
m Header 7
BatSelCOM _
1.8V??? (IN4614?)
R4 Q1
N F BD225
lrt 47
3$3.6k J11 a)
Black [T}
-
L Socket
VEE D1 R5 J10 ?
1N40072?? 1.5k BAT IND POS  Red =
[353
BAT POS Socket 0
R8 BAT_NEG GND
lava 100k
zp2 AL C2
5.8V 25\/, 3.5mm
R6 33uF
b3 = =4 D2
210k — — !1N4007???
M13
LM741CH
SR7
347K 6 | VEE
8
_JVR1 BAT_IND_POS
" <RPot
= a
10k GND Triggers flashing when
(BAT_POS-BAT_COM) is about 14.0 V.
RO,
= - PPM 412
oD 100k Title Battery Charger Analogue Board
o . s s Reverse-Engineered
Size: A ‘ Number:09 0400 000 Revisionissue 2 by N Conrad
Date: 11/14/2018 Time: 9:54:21 AM| Sheet2 of 4 *

File: C:\Users\Nathan\Documents\PPM_412\Schematics\AnaloguePCB\BattCharge.SchDoc

1 2 ‘ 3




“V_R11=4856V
Zener Reference V_REF = 6.276703 V (old volts)
Sum =11.1337V n~
OUT NEG S R16 R15 a ‘ KVD_IN(10V range) = 6.27 Left pot adjusts overall gain
Zener current setting, approx 8 mA KVD_IN(1V range) 0.627
8.5705k 0.1% 6.6352k 0.1% R15/R16 sets gain of pull-up Left 5k Pot
VR
cs5 325 126 327
_' ceramic _<VR2 R35 WHITE-Brown, Blue OUT Pos sPurple
14V4 $R13 "5k 6é6|'<
— M1 3200 (selected)) 500 $R30a  3R30b low wiper+high OUT_POS_SENSE
GND OPO7EJ] <39k <DNP
5 SR11
21k 1% dR10 122 T R23,
* Guard ring around 2& Q4 <7.5k White-Black M vvy o
VrefPos R14 IN3053 IR12 - ‘ ;/0R4 6.63252k 0.1%
<1.5k .1% Shorted in 10V range RANGE BOT 10V
VrefPos - -
2 R24. R24b
a
ABootstraps zener [ OUT NEG S
7ZDO0 330k (selected) OR
c6 INB29A. 6.2V RANGE_BOT_COM 14V4
ceramic T White-RED
b 2V. — 4
522?( nava GND gL ¥R c7 Lr31| R21 limits output
VrefNeg OUT NEG S ’_| ceramic 3820 cu;rent to5 25
JFLY3 N - m
20 Each element of the top string of
the KVD is 10k, so equiv —
Green 382 resistance is about 110k. R22 < M2 OS A 1 GﬁD ci
8.5705k 0.1% T 5 150nF
OUT_NEG_SENSE 250V film|
J23 * Guard ring around 2&3 on PCB top 6 Q2
J31 RED-BLACK LINK1 — R2l M2 POS 2N3053 NPN
OUT _NEG_S [ White-BRN vovv 3.?3'k' M2
KVD-OUT < OPO7EJ
KVD - C13 C10 J28
1.5uF zls%“va-| | ouT Pos F__ Grey
J29 250V film 1m
Green — e _—|_C8
= = ) OUT_POS_FORCE
A GND GND ceramic S$R32
—_ VR 341k
GND OUT_NEG_FORCE T LINKISVB  LINKOVA Ve
O0R DNP _L_ GND
GND n2v4
R40d
680k
1X/10X Range Switch Ra0a
3.9Meg
x
Divides V_Ref down by 10x S .
! o 12
‘ g Raoh M2 op-amp offset voltage trim
OR
c 5 —X n
VrefPos g 2 QL This network can be J35 _ R33a A#'680k (selected)
3 fi d t ink RED-BLUE p M2 OS A
O | $ omtie oo rontuss oo sk | Lean 5 - 0s.
$9.8803k 0.005% |7 VR - (1 @D EINT: R | T o
9.8803k 0.005% 120 L 200?( ) % 1 Orange-BK_ VrefNeg The R40 network is adjusted 0 o M2O0SA R33b \\\150K
7 3 (=} until V(R21) is zero. X a
RED-GRN = Header 6 8 J36Red VR Middle pot adjusts offset of M2 ‘
$R20b RANGE_TOP_1V S n Be =
256k (selected) J21 o = BC178 S M2_0S_VR
GREY-BLACK x 8 T S -
SR17 e} o 5 J37 R34a ,,,DNP
gR20a 31002k 0.005% fight POT_A & o J34 White ) o8
3270k (selectgd) 4R19 - = . | M2 OS B
21.0Meg o >R39 & M2_0S_B R34b ,,,150k
VrefNeg S EarthLug Flok 3
m
J30 J18 a . . . — J33 EARTH
White-BLUE LINK2 Brown Right/potiadjusts gainioflonly S\ Yellow
1V range leJs >—/|/
KVD + RANGE_TOP_COM > GuardLu VR
- X 3 9 GUARD LINKOVB/|LINK15VA
c _MA_—I
lrss  lrs7 S LR o
S S 9 7y O — | . i
ViefPos DNP 790k Olll{‘oink‘]lg R37 perhaps provides a 6 Board had cold solder joints on R30a,R30b ‘ GND i | Tiwe Reference Amplifier f\ﬁgfogti Board
bias to the KVD while the : :
P : . y T Reverse-Engineered Al’
RANGE_TOP_10V switch is open Size: B Number:09 0400 00Q Revisionissue 2 by N Conrad ’um
Date: 11/14/2018 Time: 9:54:21 AM| Sheet3 of 4 *
File: C:\Users\Nathan\Documents\PPM_412\Schematics\AnaloguePCB\ReferenceAmp.SchDoc

1 2 ‘ 3 ‘ . ‘ 5 .




3 4
J12 J14
TP_1000V < TP_100V
Socket Socket
$R27 LR2g
3$DNP SDNP
_3VR7 _3VR8
~<RPot " <RPot
5k 500
J16
Socket
2R29
SDNP
J13
Socket
J15
Socket
J17

i

Socket

Tite Reference Divider

PPM 412
Analogue Board
Reverse-Engineered

Size: A ‘ Number:09 0400 000 Revisionissue 2 by N Conrad
Date: 11/14/2018 Time: 9:54:22 AM| Sheet4 of 4 *
File: C:\Users\Nathan\Documents\PPM_412\Schematics\AnaloguePCB\ReferenceDivider.SchDoc

3

4




	Schematic Prints("All Documents",Logical)
	BattCharge.SchDoc
	Components
	C2
	C2-1
	C2-2

	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6
	J3-7

	J10
	J10-1

	J11
	J11-1

	M13
	M13-1
	M13-2
	M13-3
	M13-4
	M13-5
	M13-6
	M13-7
	M13-8

	Q1
	Q1-1
	Q1-2
	Q1-3

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	VR1
	VR1-1
	VR1-2
	VR1-3

	ZD1
	ZD1-1
	ZD1-2

	ZD2
	ZD2-1
	ZD2-2


	Nets
	14V4
	Pins
	M13-7
	R6-2


	BAT_IND_POS
	Pins
	J10-1
	M13-6
	R8-2
	R9-2

	NetLabels
	BAT_IND_POS
	BAT_IND_POS


	BAT_NEG
	Pins
	D2-1
	J3-4


	BAT_POS
	Pins
	D1-2
	J3-6


	BatSelCOM
	Pins
	J3-2
	Q1-3

	NetLabels
	BatSelCOM
	BatSelCOM


	BatSelFast
	Pins
	J3-1
	R2-1

	NetLabels
	BatSelFast
	BatSelFast


	BatSelNorm
	Pins
	J3-3
	R3-2

	NetLabels
	BatSelNorm
	BatSelNorm


	GND
	Pins
	C2-2
	J3-5
	M13-4
	R5-1
	VR1-1
	VR1-3
	ZD2-1


	NetC2_1
	Pins
	C2-1
	M13-2
	R8-1
	ZD2-2


	NetD1_1
	Pins
	D1-1
	J11-1
	Q1-1
	R5-2


	NetJ3_7
	Pins
	J3-7


	NetM13_1
	Pins
	M13-1


	NetM13_3
	Pins
	M13-3
	R6-1
	R7-2
	R9-1


	NetM13_5
	Pins
	M13-5


	NetM13_8
	Pins
	M13-8


	NetQ1_2
	Pins
	Q1-2
	R4-1


	NetR1_2
	Pins
	R1-2
	R4-2
	ZD1-1


	NetR7_1
	Pins
	R7-1
	VR1-2


	VCC
	Pins
	R2-2
	R3-1
	ZD1-2


	VEE
	Pins
	D2-2
	R1-1




	Power.SchDoc
	Components
	Bridge1
	Bridge1-1
	Bridge1-2
	Bridge1-3
	Bridge1-4

	C1
	C1-1
	C1-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C9
	C9-1
	C9-2

	C_Bodge
	C_Bodge-1
	C_Bodge-2

	D5
	D5-1
	D5-2

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6

	J4
	J4-1

	J5
	J5-1

	J6
	J6-1

	J7
	J7-1

	J8
	J8-1

	J9
	J9-1

	Q3
	Q3-1
	Q3-2
	Q3-3

	R36
	R36-1
	R36-2

	R41
	R41-1
	R41-2

	T1
	T1-1
	T1-2
	T1-3
	T1-4
	T1-5
	T1-6
	T1-7
	T1-8

	TP4
	TP4-1

	TP5
	TP5-1

	TRANS_SCN
	TRANS_SCN-1

	TRANS_SCN2
	TRANS_SCN2-1

	ZD3
	ZD3-1
	ZD3-2

	ZD4
	ZD4-1
	ZD4-2

	ZD5
	ZD5-1
	ZD5-2


	Nets
	0V1
	Pins
	J1-2
	R41-1
	T1-3

	NetLabels
	0V1
	0V1


	0V2
	Pins
	J1-4
	T1-1

	NetLabels
	0V2


	14V4
	Pins
	C3-1
	J5-1
	Q3-1
	R36-2
	TP5-1


	115V1
	Pins
	D5-1
	J1-1
	T1-4

	NetLabels
	115V1
	115V1


	115V2
	Pins
	J1-3
	T1-2

	NetLabels
	115V2


	BAT_NEG
	Pins
	J6-1


	BAT_POS
	Pins
	J4-1


	EARTH
	Pins
	C_Bodge-2
	J1-5
	TRANS_SCN-1


	GND
	Pins
	C3-2


	GUARD
	Pins
	C_Bodge-1
	TRANS_SCN2-1


	n2V4
	Pins
	C4-2
	C9-2
	J7-1
	TP4-1
	ZD5-1


	NetD5_2
	Pins
	D5-2
	J9-1


	NetJ1_6
	Pins
	J1-6


	NetJ8_1
	Pins
	J8-1
	R41-2


	NetZD3_1
	Pins
	ZD3-1
	ZD4-2


	NetZD4_1
	Pins
	ZD4-1
	ZD5-2


	Sec_0V1
	Pins
	Bridge1-4
	T1-7

	NetLabels
	Sec_0V1


	Sec_9V2
	Pins
	Bridge1-2
	T1-6

	NetLabels
	Sec_9V2


	Sec_COM
	Pins
	T1-5
	T1-8

	NetLabels
	Sec_COM


	V_16.8
	Pins
	C9-1
	Q3-2
	R36-1
	ZD3-2

	NetLabels
	V_16.8


	VCC
	Pins
	Bridge1-1
	C1-1


	VEE
	Pins
	Bridge1-3
	C1-2


	VR
	Pins
	C4-1
	Q3-3




	ReferenceAmp.SchDoc
	Components
	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C13
	C13-1
	C13-2

	D3
	D3-1
	D3-2

	FLY3
	FLY3-1
	FLY3-2

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6

	J18
	J18-1

	J19
	J19-1

	J20
	J20-1

	J21
	J21-1

	J22
	J22-1

	J23
	J23-1

	J24
	J24-1

	J25
	J25-1

	J26
	J26-1

	J27
	J27-1

	J28
	J28-1

	J29
	J29-1

	J30
	J30-1

	J31
	J31-1

	J32
	J32-1

	J33
	J33-1

	J34
	J34-1

	J35
	J35-1

	J36
	J36-1

	J37
	J37-1

	LINK0VA
	LINK0VA-1
	LINK0VA-2

	LINK0VB
	LINK0VB-1
	LINK0VB-2

	LINK1
	LINK1-1
	LINK1-2

	LINK2
	LINK2-1
	LINK2-2

	LINK15VA
	LINK15VA-1
	LINK15VA-2

	LINK15VB
	LINK15VB-1
	LINK15VB-2

	M1
	M1-1
	M1-2
	M1-3
	M1-4
	M1-5
	M1-6
	M1-7
	M1-8

	M2
	M2-1
	M2-2
	M2-3
	M2-4
	M2-5
	M2-6
	M2-7
	M2-8

	Q2
	Q2-1
	Q2-2
	Q2-3

	Q4
	Q4-1
	Q4-2
	Q4-3

	Q5
	Q5-1
	Q5-2
	Q5-3

	Q6
	Q6-1
	Q6-2
	Q6-3

	Q7
	Q7-1
	Q7-2
	Q7-3

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R20a
	R20a-1
	R20a-2

	R20b
	R20b-1
	R20b-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24a
	R24a-1
	R24a-2

	R24b
	R24b-1
	R24b-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R30a
	R30a-1
	R30a-2

	R30b
	R30b-1
	R30b-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R33a
	R33a-1
	R33a-2

	R33b
	R33b-1
	R33b-2

	R34a
	R34a-1
	R34a-2

	R34b
	R34b-1
	R34b-2

	R35
	R35-1
	R35-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R40a
	R40a-1
	R40a-2

	R40b
	R40b-1
	R40b-2

	R40c
	R40c-1
	R40c-2

	R40d
	R40d-1
	R40d-2

	VR2
	VR2-1
	VR2-2
	VR2-3

	VR4
	VR4-1
	VR4-2
	VR4-3

	ZD0
	ZD0-1
	ZD0-2


	Nets
	14V4
	Pins
	Q4-1
	R31-2


	EARTH
	Pins
	J34-1


	GND
	Pins
	C5-2
	C6-2
	C7-2
	C8-2
	C10-2
	C13-2
	J29-1
	LINK0VA-2
	LINK0VB-1


	GUARD
	Pins
	J33-1


	M2_OS_A
	Pins
	M2-1
	R33a-1
	R33b-1

	NetLabels
	M2_OS_A
	M2_OS_A


	M2_OS_B
	Pins
	M2-8
	R34a-1
	R34b-1

	NetLabels
	M2_OS_B
	M2_OS_B


	M2_POS
	Pins
	C10-1
	M2-3
	Q7-2
	R21-1

	NetLabels
	M2_POS
	M2_POS


	N00051
	N00052
	N00053
	n2V4
	Pins
	C6-1
	C8-1
	M1-4
	M2-4
	R32-1


	NetC11_1
	Pins
	C11-1
	Q2-1
	R31-1


	NetC11_2
	Pins
	C11-2
	M2-6
	Q2-2


	NetC13_1
	Pins
	C13-1
	LINK1-1
	R21-2


	NetD3_1
	Pins
	D3-1
	R25-1
	R26-1


	NetJ2_3
	Pins
	J2-3


	NetJ2_4
	Pins
	J2-4


	NetJ2_5
	Pins
	J2-5


	NetJ2_6
	Pins
	J2-6


	NetJ18_1
	Pins
	J18-1
	LINK2-2
	R37-2
	R38-2


	NetJ20_1
	Pins
	J20-1
	R17-2
	R18-1
	R20b-2


	NetJ21_1
	Pins
	J21-1
	R19-2


	NetJ22_1
	Pins
	J22-1
	R30a-2
	R30b-2


	NetJ23_1
	Pins
	J23-1
	LINK1-2


	NetJ25_1
	Pins
	J25-1
	R35-1


	NetJ30_1
	Pins
	J30-1
	LINK2-1


	NetJ35_1
	Pins
	J35-1
	R33a-2
	R33b-2


	NetJ37_1
	Pins
	J37-1
	R34a-2
	R34b-2


	NetLINK0VA_1
	Pins
	LINK0VA-1
	LINK15VB-2
	Q5-3
	R40d-2


	NetLINK0VB_2
	Pins
	LINK0VB-2
	LINK15VA-1
	Q7-1
	R39-1


	NetM1_1
	Pins
	M1-1


	NetM1_2
	Pins
	M1-2
	R15-2
	R16-2


	NetM1_3
	Pins
	M1-3
	R14-1


	NetM1_5
	Pins
	M1-5


	NetM1_6
	Pins
	M1-6
	Q4-2


	NetM1_8
	Pins
	M1-8


	NetM2_2
	Pins
	M2-2
	R22-2
	R24a-2
	R35-2
	VR4-2


	NetM2_5
	Pins
	M2-5


	NetQ4_3
	Pins
	Q4-3
	R11-2
	R13-2
	R15-1
	R30a-1
	R30b-1
	VR2-1
	VR2-3


	NetQ5_1
	Pins
	Q5-1
	Q5-2
	Q6-2
	R39-2


	NetQ6_1
	Pins
	Q6-1
	Q7-3


	NetQ6_3
	Pins
	Q6-3
	R40c-1


	NetR10_1
	Pins
	R10-1
	VR2-2


	NetR12_1
	Pins
	R12-1
	R13-1


	NetR20a_2
	Pins
	R20a-2
	R20b-1


	NetR23_1
	Pins
	R23-1
	VR4-1
	VR4-3


	NetR24a_1
	Pins
	R24a-1
	R24b-2


	NetR40a_1
	Pins
	R40a-1
	R40b-2


	NetR40a_2
	Pins
	R40a-2
	R40d-1


	NetR40b_1
	Pins
	R40b-1
	R40c-2


	OUT_NEG_S
	Pins
	FLY3-1
	J24-1
	J31-1
	J32-1
	R16-1
	R22-1

	NetLabels
	OUT_NEG_S
	OUT_NEG_S
	OUT_NEG_S
	OUT_NEG_S


	OUT_POS_F
	Pins
	J28-1
	Q2-3
	R32-2

	NetLabels
	OUT_POS_F


	OUT_POS_S
	Pins
	J26-1
	J27-1
	R23-2
	R24b-1

	NetLabels
	OUT_POS_S


	VR
	Pins
	C5-1
	C7-1
	J36-1
	LINK15VA-2
	LINK15VB-1
	M1-7
	M2-7
	R25-2


	VrefNeg
	Pins
	FLY3-2
	J2-1
	R17-1
	R19-1
	R20a-1
	R26-2
	ZD0-1

	NetLabels
	VrefNeg
	VrefNeg
	VrefNeg
	VrefNeg


	VrefPos
	Pins
	D3-2
	J2-2
	J19-1
	R10-2
	R11-1
	R12-2
	R14-2
	R18-2
	R37-1
	R38-1
	ZD0-2

	NetLabels
	VrefPos
	VrefPos
	VrefPos
	VrefPos
	VrefPos




	ReferenceDivider.SchDoc
	Components
	J12
	J12-1

	J13
	J13-1

	J14
	J14-1

	J15
	J15-1

	J16
	J16-1

	J17
	J17-1

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	VR7
	VR7-1
	VR7-2
	VR7-3

	VR8
	VR8-1
	VR8-2
	VR8-3


	Nets
	NetJ13_1
	Pins
	J13-1
	J15-1
	J17-1
	R29-2


	NetJ16_1
	Pins
	J16-1
	R29-1
	VR7-1
	VR7-3
	VR8-1
	VR8-3


	NetR27_1
	Pins
	R27-1
	VR7-2


	NetR28_1
	Pins
	R28-1
	VR8-2


	TP_100V
	Pins
	J14-1
	R28-2

	NetLabels
	TP_100V


	TP_1000V
	Pins
	J12-1
	R27-2

	NetLabels
	TP_1000V






