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Abstract

In this paper, an accurate current reference using temperature and process compensation current mirror (TPC-CM) is
proposed. The temperature independent reference current is generated by summing a proportional to absolute temperature
(PTAT) current and a complementary to absolute temperature (CTAT) current. However, the temperature coefficient and
magnitude of the reference current are influenced by the process variation. To calibrate the process variation, the proposed
TPC-CM uses two binary weighted current mirrors which control the temperature coefficient and magnitude of the
reference current. After the PTAT and CTAT current is measured, the switch codes of the TPC-CM is fixed in order
that the magnitude of reference current is independent to temperature. And, the codes are stored in the non-volatile
memory. In the simulation, the effect of the process variation is reduced to 0.52% from 19.7% after the calibration using a
TPC-CM in chip-by-chip. A current reference chip is fabricated with a 3.3V 0.3oum CMOS process. The measured

calibrated reference current has 0.42% variation for 20°C ~100°C.

Keywords : CMOS, Current reference, Current mirror, Temperature compensation, Process compensation

I.M B 32 F9 U2 A, A 2T ofdEa IAIZE
e &, FA, Age Held 243 AF dHH
AF dHAX(current reference) obd =1 7|E 2~ 322 9o F sl Ytk A = 4 d 9% 2%

TR, FRUGT AAARGS FFHAREA

ME BT 5 JE DU AL AF Asd2 3

A7 2Eo] AAHYR Y, A% dHAR~E AL BJTS
(College of Electrical and Computer Engineering, o]-g3le] 2% W E dAHI} HRFE UE F Y
Chungbuk National University) a3y &3 Ay BJTE A W] 93 34

® o] =82 2008dE FEUIE FEATFAYAY

9 ﬂ:rlﬁ] 2o 2 3 ATLE Ae (This work %71 EH'E‘OH, %E ﬁ]-f—(temperature COEfﬁCient)Q’]’ 7]'711_:
was supported by the research grant of the Afe 371 A AF T trimming 71&l M =
Chungbuk National University in 2008) Ajojo} g}, FZi=g [Sloﬂ A AGE AE FHHr=

HardAb 20089109224, A 45 Y 20093894Y

(666)



80 2z ¥ 33 24 MF olye

<= A7t Bopny/ CE v FAA|, 34 W] o
€ 71F AFY Wdhgol 15%2 wj¢ At

EEo A v‘:— 33 ‘*‘EﬂrE BAs7] A e 2
"] & (temperature and process
compensation current mirror: TPC-CM)E A|¢Hst o).
I M7 EHHA X

9 12 d¥b¥ 2= ¥A AHEF
PTAT-CTAT A% TA7|& &9 1 alé}b PTAT
(proportional to absolute temperature) HAF<} %o
|s=  CTAT  (complementary to  absolute
temperature) AF& AATTH 2= W3 dAT L%
B ARIoE 28 1) 2ol PTAT AFUprar)
% CTAT AF(erand o2 shsojzigh

1% 2€ PTAT-CTAT A& 447 3ot} o7
A PTAT AHFE to]e= D13 D2, A3 Rerarel 9
A AAET doleE D2 tho]le= DIRTH Kh)
Ak PTAT 59 WA e g3} o] fra
Ip=lpe©)7]) WEd D2 to]o o] 52% PTAT A&
o] A £ (49 2

7)ol

Temperature compensated current

brc = lprar + forar PTAT & CTAT | _FTAT blas
= oument | orar bigs
£
8

(@) {b)
J% 1. YUMol 2T EN MR @AY (9 7|=2aa|
(b) 32

Fig. 1. Typical temperature compensated current

generator (a) basic principle (b) circuit.
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