PICREF-1

PICREF-1 SCHEMATICS

The UPS may be split into 4 main circuits: Input Power
Factor Correction, Battery Boost, Free-Running Chop-
per, and Inverter. The UPS is an on-line device which
normally will have the Power Factor Correction circuit
feeding the Chopper, which then feeds the Inverter. If
the input power should be lost, the Power Factor Cor-
rection circuit falls out of the power flow and the Battery
Boost circuit automatically provides power to the Chop-
per.

The Inverter is driven by the Inverter Drive circuitry,
which in turn is controlled by the Inverter Control cir-
cuitry containing the microcontroller.

UPS circuit board (PCB) power flow is shown in
Figure 1.

FIGURE 1: PCB POWER FLOW

UPS System Overview

In the Battery Boost circuit, the transistor pairs are con-
nected in parallel for the purpose of handling high cur-
rents. The current transformer T2 is connected as
shown to sense each pair’s current with just one trans-
former, i.e., to prevent it from saturating.

The control for the 120V/240V relay (power switch) was
not implemented. Wherever input power monitoring
would take place, monitoring for 120 or 240V would
also occur and switch the relay. These functions would
be placed before the PFC circuit.

Power Factor Correction

The Power Factor Correction circuit is provisional, so
the parts listed are generic parts.

From _y| Battery BoostPCB |

Inverter Control Card

Batter
y PIC17C43,
Hardware
Protection Inverter Drive Card
IGBT Drivers
. r— — —I— — — 1
rom . . To
Power Factor Free-Running H-Bridge
::r:lng: »  Correction PCB » Chopper PCB —> (Inverten) —> gﬂgﬁ”t
Lo N
Power Flow — pCB I:l
Other - — A
Control <+——> Circuity | |
a 1997 Microchip Technology Inc. page 1



PICREF-1
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FIGURE 2:
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UPS SYSTEM OVERVIEW - PAGE 3 OF 3

FIGURE 2:
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POWER FACTOR CORRECTION (PFC) — PAGE 1 OF 2

FIGURE 3:
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PFC — PAGE 2 OF 2

FIGURE 3:
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BATTERY BOOST (BB) CONTROL CARD — PAGE 1 OF 3

FIGURE 4:
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BB - PAGE 20OF 3

FIGURE 4:
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BB — PAGE 3 OF 3

FIGURE 4:
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PICREF-1

FREE-RUNNING CHOPPER (FRC) CONTROL CARD - PAGE 1 OF 3

FIGURE 5:

pleog 01 [eulaiu|
<«

preog 01 [eulaixgy _Hv
<

[« \EREN]
AN HD
[anoHO AN9 HO
[ano™HO VAN
00z 0T
T-0STPNT Lo sd
6d
V2ZzeNe I |
Zaad 1 HO [4¢
N V2ZzeNeg
[iaad THO % 48]
T-0STPNT
8a B 00T 00T
aNo HO vy 6T
4dog9 4dosy
110 =— ——0I0
()4 6 8
ano wi | Ss
L anod a37/310
6v0 ct
(z obed 0]) qsn dAVY
41N0 ZH00T a1n0 jle)
v S vT NVS5Z8€0N
(z obed 0]) en ™
no z| v 1n0
V1IN0 ZHH00T 4 L T nova
Yon ANI
RIVEEERTN OA 0O\
_ z ot €T |ST
AN HO
42170

9586NT
(e

9G86NT
9a

9586NT
JAe]

0TS
/4

AT
9y

vl

ssng oa+

TNAS 0¥

a 1997 Microchip Technology Inc.

page 10



PICREF-1

FRC - PAGE 2 OF 3

FIGURE 5:
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FRC — PAGE 3 OF 3

FIGURE 5:
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PICREF-1

INVERTER CONTROL (INV CRTL) CARD - PAGE 1 OF 4

FIGURE 6:
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INV CRTL - PAGE 2 OF 4

FIGURE 6:
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INV CRTL — PAGE 30OF 4

FIGURE 6:

pleog 01 [eusaiu|
«

pJeog 0} [eusaix3y _Hv
<]

aN3aoa1

qiTn 520

<t

002vyZ 93IN"S0d airo H -

N|_|A’ NMd
ﬂm e iusﬁ Aooo,qﬁ 000V
TI\_ P8IN eTIn
INIHA IO | €T T 1 pETN E 261N 379vN3

(¢ obed woid)
Uonelmes

! <4 j0IN0
ASLY
T-0STVNT T
64
NG+

NS AEIEL]
e 15 1 NSZ z AST
dize anzy GT9SNT — GT9SNT
[4%] d P} d 80 za 1a
z O gosz | — o o
8n NG+ n RAAAT
— — VYL
—— — o
Acz ASZ n ST9SNT AW STOSNT ——
Ag-_ 3 ASZ # va — €a —
Jrz'z T zz Z drizy o

60 T d €0 d o TSvig 3H
£10 coes | O zigr i ﬂ

n NCT+ n

H.

mg
[}
B
2
|

o™

N
™

page 15

a 1997 Microchip Technology Inc.



INV CRTL — PAGE 4 OF 4

PICREF-1

FIGURE 6:

pleog 01 [euwiaiu|
<«

pJeog 0} [eulaix3 _Hv
<] —

=]
P4

@]
a 1997 Microchip Technology Inc.

aN3oa1

<

zZ

O

I

o

N N
(6]

(OO OO OO OD OO OO D dd dd db)

LND - _ -
2 — N NS+
O|r T.@ v ol .
Ol L 19| G | < Tl
WSO |2 [FENE 0|2 2 T
N N 1
9ND END T o8 —
) s s w | < Bnea T
< ZONAS dHO | | ¥ >0 |V 110
[TONAS dHO >———1() | € <HEb——0) | € lﬁ WavTY 00 110}
< wsaal———O|* 2> o) ] o
v > O] oz |7 S ¢ oS 1 ST R
_/ NI Tjoino - T\ _POTN 7 Jut
_ SNO ZND oﬁol—V
lﬂ@ ) o @ ) 4 WYYV 00 01O —
Fasnaso > | ¢ Ole = ™ _
1 <3NEae |
FENEs0 >0 | ¢ Ol s
€Td

page 16



PICREF-1

INVERTER DRIVE (INV DRV) CARD — PAGE 1 OF 2

FIGURE 7:
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INV DRV — PAGE 2 OF 2

FIGURE 7:
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