Faax H1 B R H 2209 5 ok Vol.44,No.1

2024 % 2 RESEARCH & PROGRESS OF SSE Feb.,2024
V>\>>V>w,>\>>v>o\p . .
A) ﬁ:&%; 'ﬁﬁ)’(%éﬁt DO1:10.12450/j.gtdzx.202401011

E TR REE/RE X B iR
it 5L

KE L 2 BAM
DM K 2 RO 5 05 B AR A= B, U, 550025) (P 2 SART) AR T SR ML E B LA S L, B L 550025)
C SIHA AN T 5 EOR U2 3 %, 5T, 550025)
2023-02-28 Wik , 2023-06-15 W Bl Fi

P

FEE 7 it B R A 2R Y T G He 25 H R G 4lS R DR A Ol B — 9 0] B, ik F Dickson 28 88 Hi, fif 52 45
A, VG T DY (266 LR 784 o5 1 785 T G [ B 52 50 4 A oL P 1) 3% 388 S 1B DL S5 18 0 1 Hh TS R ) o DU B — W 4 TR AR T 60k
i, 26 AR T DG 25 440 530 f JE 9 W) B 7 4k 7 JF SC H B, 4/ T LB RS JRRRAR T ML R ThAE . AP RN R T
2RI 40 V RN SO A T BT I AR T I/ BT I A T O H 2 R 2 R L B R B R T
GERFH CH IR E N 4 VBB E M O0mA . +10mA) 5 VIFREHE I +10mA) 9 V(HEHHEH N +10mA) |
10 V(N — 10 mA) LR 11 V(28 #) B 4 e R 2505 2 3% 148 5 .

KBHR:FXER; BEUR; A HBE; WikE

RESES . TM464  TEFRIRFG:A K-S 1000-3819(2024)01-0059-06

Design and Implementation of Multiplication/Reverse Dual
Output Voltage Conversion Based on Charge Pump
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Abstract: In order to solve the problem that the function of the current charge pump-based
switched capacitor voltage conversion chip was relatively simple, this paper was based on the Dickson
classic charge pump structure, matching four bipolar transistor switches to achieved the double output
of the input voltage and the doubled voltage reverse. Four diodes were used as switches, which simpli-
fies the switching circuit while reducing the conduction voltage of the switching device, reduced the
size of the circuit and reduced the power consumption of the circuit. Based on the 40 V complementary
bipolar process of a domestic process line, a switched capacitor charge pump voltage converter chip
circuit with positive/negative output were designed and fabricated. The test results show that when
the power supply voltages are 4 V (load current is 0 mA, +10 mA), 5V (load currentis £10 mA),
9V (load current is +10 mA), 10 V (load current is —10 mA) and 11 V (no load), the output volt-
ages reach the design index.
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Tab.1 Design indexes of charge pump circuit

V./V Load current/mA Index/V
A 0 6.5/—6.0
+10 5.25
5 +10 6.25/—5.5
9 +10 12
10 —10 —15.3
11 0 18.0/—17.7
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Fig.1 Overall circuit structure diagram
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Fig.2 Oscillator schematic
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Fig.3 Switch S1 and drive circuit schematic
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Fig.4 Oscillator output waveform
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Fig.5 Simulated results of the switch circuit
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Fig.6 Output voltage simulated waveforms: (a) Input voltage
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Tab.2 Summary of test data

Corner V./V Load current /mA  Simulation output/V Test output/V Index/V
A 0 7.37/—17.04 6.79/—6.51 6.5/—6.0
+10 6.35/—6.52 5.33/—5.45 5.25
. +10 6.81/—6.56 6.41/—5.7 6.25/—5.50
Typical
+10 16.99/—17.34 12.62/—13.20 12
10 —10 18.93/—18.40 13.43/—15.85 —15.3
11 20.93/—20.64 18.72/—19.84 18.0/—17.7
A 7.7/—17.2 6.79/—6.51 6.5/—6.0
+10 6.60/—6.53 5.33/—5.45 5.25
Fast 5 +10 6.93/—6.72 6.41/—5.7 6.25/—5.50
9 +10 17.20/—17.97 12.62/—13.20 12
10 —10 19.0/—18.6 13.43/—15.85 —15.3
11 20.8/—21.2 18.72/—19.84 18.0/—17.7
4 6.75/—6.27 6.79/—6.51 6.5/—6.0
+10 6.15/—6.06 5.33/—5.45 5.25
Slow 5 +10 6.56/—6.20 6.41/—5.7 6.25/—5.50
9 +10 16.04/—16.07 12.62/—13.20 12
10 —10 18.43/—17.45 13.43/—15.85 —15.3
11 0 20.68/—20.23 18.72/—19.84 18.0/—17.7
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