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A fast method of MCU trimming and testing

ZHONG Weikun', LI Jinghu' ,FU Fangfa®

(1 Fujian Agriculture and Forestry University, Fuzhou 360000, China;
2 Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to reduce the cost of MCU trim test with high precision requirements and rich functions, a fast
and efficient MCU trim test method is proposed. This method controls the output reference and frequency of the
circuit through Flash automatic adjustment and compensation of the produced MCU chip, or adjusts the current to
realize the effect of automatic adjustment of the MCU chip, and controls the MCU analog output to be output from
different pins to the test. Furthermore, the instrument automatically records the test results by the software. The
trim test uses an industrial grade 8051 chip. The test results show that through this trimming test method, the
MCU can not only meet the output accuracy requirements but also quickly obtain the MCU analog signal output,
which effectively reduces the MCU trim test cost.
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FEEEAE 20 mV. A5G =R 4% 409 HFOSCO,
HFOSC1 A1 LFOSCO, HFOSCO 1 HFOSC1 #B-2 1] g
(PR AIR 5 2 » B R 3 IREE A 24. 5 MHz il 72
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% 2 = b =R S LT oA =R >
R FEsi e ISR Raes S GRS RiIE R Ve T A N S =Y
MOV direct, #data Move immediate to direct byte 3 3 3 3 NP . . NN py
MOV @Ri, A Move A to indirect RAM 1 2 2 2 IE Hﬁ {EIEHEE MCU T%Mfﬁﬁﬂ@%ﬁﬂ?&ﬁﬁﬁ A
MOV @Ri, direct Move direct byte to indirect RAM 2 2 2 2 fote ==d — > NI
e o TR L T 22 500 0 AN [) 48 9] 25 47 2 1B RGO 1 A5 411
MOV @Ri, #data Move immediate to indirect RAM 2 2 2 2
MOV OPTR, #datat6 |Load DPTR with 16-itconstant 3 3 3 3 E5 5 47 R AR iR E & T8 25 A7 25 A 3L [= 5
MOVC A, @A+DPTR Move code byte relative DPTR to A 1 3 7 9 N
AR AR <. [== VAN 3 =
MOVC A, @A+PC Move code byte relative PC to A 1 3 7 9 E(J /1\ /f)taé /% %u /X\ /ft ﬂ} k Eﬁ ﬂz = ﬁ B/‘J %: {f * rg—] 6 =
" " - N e o veoy
MOVX A, @Ri Move extemal data (8-bit address)toA |1 3 3 3 MCU E& @:‘ 1[% 1}%‘] %: X? %g {E Xﬂ— ;i;% %u = % E{J E& ﬂ)j,:\ , 3;’,; IE
NIV
< - K7 M .
5 MCU #4454 B3 R KL
HFOSCO LDO Vref DACO
HFOCAL | P0.I/MHz [A (5-#f) | Pagel B3| P25/V |A(G-Tl) | Pagel 89| PO.OV |A(G-T)| FFA2 | P25V | A(R-#1)| FFA4 | P3.OV | A(F-i)
1] 15.51 0 1.2770 0 29115 0 1.6173 0 1.6298
4.96 —0.55 1 3469 | 0.0699 2.8674| —0.0441| 4 6216 0.0043 4 6331 0.0033
0 4.57 —0.39 2 4145] 0.0676 0 2.8559| —0.0115] 8 .626 0.0044 8 .6366 0.0035
8 4.10 —0.47 3 48271 0.0682 8 2.8124| —0.0435] B 6295 0.0035 B .6389 0.0023
20 3.86 —0.24 4 .5497 0.067 20 2.8026 | —0.0098 0 6256 0.0061 0 .643 0.0042
28 341 —0.45 5 6181 ] 0.0684 28 2.7590 [ —0.0436 4 .6398 0.0042 4 .6464 0.0033
30 3.07 —0.34 6 6854 | 0.0673 30 2.7473 | —0.0117 .6442 0.0044 8 .649. 0.0034
38 2.67 —0.40 7 75371 0.0683 38 2.7042 | —0.0431 B .6477 0.0035 B 6522 0.0024
40 2.53 —0.14 8 8189 ] 0.0652 40 2.6943 [ —0.0099| 2 .6547 0.007 20 .6572 0.005
48 2.16 —0.37 9 .8870 0.0681 48 2.6510( —0.0433| 24 .6594 0.0047 24 .6605 0.0033
50 11.93 —0.23 A 1.9543 0.0673 50 2.6393 [ —0.0117| 28 1.6639 0.0045 28 1.6639 0.0034
58 11.58 —0.35 B 2.0226 | 0.0683 58 2.5960 [ —0.0433| 2B 1.6672 0.0033 2B 1.6663 0.0024
60 1141 —0.17 8C 2.0902| 0.0676 60 2.5866 [ —0.0094| 30 1.6726 0.0054 30 1.6074 0.0042
68 11.12 —0.29 8D 2.1590 | 0.0688 68 2.5430| —0.0436| 34 1.6773 0.0047 34 1.6739 0.0035
B 6 MCURBBIEEMESER

ARYEIXIE AT LA Y A8 8 2 A7 251 10 722 Ak S5 A5
PUE SRR IE B R R . (R KA
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AN B (A 45 2R i SCRT e B R Sk 45
1SR PIIR HEBEAE AL 5 75 PR A5 2R v e 0
PO B E R SRR BT E R X ORIIE T RES
FEN BTSRRI R AL (HEE A B I A
AN B AR s AT DL RS B R
(BT BT LABRATT I 2R I i 45 2R 55005 S B (LA
PUASE A5 SR R JEE B (L A% 1 e 1 3 £
VERBIRES RAEN Flash v, SRR H 1 16
/DA U — U R 5 B AR A LB R B
R TR EICAGHT S BOXF L 7 Frzs. X TR
MCU &R A A J5 A 80 45 2R 5 303 15 B0 BE

W R T A e Bk X R 7 S HE U 36 R B
ol ME T 2 ROE BALH.

BHSH
1# A\Flash

T BEEEREEXTLL



Phagisp, 45 . —Fh Pl MCU BRI 5 12 71

4 fEEIK T EE
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R AT Sy ik FEh R A S e LUSRE! F B iRL A ShE A4,
VREF IRAM40h 0xA5 0xA0 2.390~2. 410V 2.4007 V 2.3902 V
LDO IRAM41h 0x88 0x86 1. 780~1. 820V 1.8015 V 1.7825V
HFOSCO  IRAM42h-IRAM43h 0x19.,0x47 0x57,0x49 12.1275~12. 375 MHz 12. 268 MHz 12. 325 MHz
HFOSCl  IRAM44h-TRAM45h 0x13,0x46 0x13,0x44 8.9775~9. 0225 MHz 8. 9945 MHz 8. 9825 MHz
LFOSCO IRAMA46h 0xE3 0xE3 78.4~81.6 kHz 79. 66 kHz 79. 66 kHz

MCU S8R 12 {45 DAC sl Fahig i H h
EVRAS 2 P 241 75 F7 48 S50 00 2 F e B I S 4L
IRAM50h = 1E, IRAM51h = 3F; H 3 & i = %%
IRAM50h=1E,IRAM51h=18. ;& - [ Zhilli 45 5 an &l
8 R, Al LA e A A BT A F-3iE I8 1 DAC %
WEATE S, FEEIH RIS T DAC B Z4K.
H sEI SRR L DACBIHZEK.

251 e DACTRHIE iR
——DAC H 3h{& 4 H

20} S
v

1.5

1.0

B e it R

0.5

00 1 1 1 1 1 1 1 1 1 J
02 0406 0810 1.2 1.4 1.6 1.8 2.0 22
DACH! ARy tH L

B8 DACEEZERILL

P19 SR 2 T A IR A% 338 PR, b Offset
FORIREAG A O°C RIS Vipw & MCU I F
(IRSEAE G TE T ADC Z i % AR ADC 1y
IEf A 8 TSI B S BT R R B A A
24 IRAMGS0h=8F, it FE AR S 40 A Sl 4h AR an
e 2 R 2+ 3°C S FEELR.

4.2 BEMERNR 5 F sh & V8N B 8 B A3 bk

TEARTF A& A S TAMNRAFRR FE B —#tes F 3t
50 WA IR I, DB E TAERRLE T =4 A 1y
B8], PR MCU S8 R 58 BB TR I 75 2246 2% 15
/NS R TR BAR. T B B TRINARR P I oS R
FE I LT 20 MCU it R ics0 JF & f b 6 A
AR pin AT 4L B B F RS H 30 58 BUR
MCU #&# , et A sl e MCU #47
DU A s I s R SOy, i — L i R 2L 1

[ Veew— (SlopexTemp,) +Offset

Temp=(Vypp-Offset) /Slope

;I Slope (V/deg C)

S

£
S Offset (V at 0 deg Celsius)

Temperalure
B 9 Temperature Sensor &35 & %]
#*& 2 Temperature Sensor JUliR 5 R
PCB_FIB2
WA feman DT

25 25.9 1.16519 594-5B4
20 21.5 1.5061 57C-597
10 12.1 1.1113 549-56B
0 2.8 1.0710 520-535
—10 —6.7 1.0309 4F6-510
—20 —16.2 0.98982 4B1-4CF
—30 —25.8 0.94959 48B-49B
—40 —35.4 0.90829 45A-46A
—-30 —26.7 0.94712 48A-49C
20 —17.5 0.98682 4BA-4CD
10 -8.2 1.0225 4EF-507
0 1.2 1.0603 527-536
10 10.7 1.0995 544-561
20 21.0 1.14153 57A-5A0
30 30.1 1.17978 5B1-5CA
40 39.4 1.2182 5D2-5EC
50 48.8 1.2579 614-625
60 58.3 1.2961 633-66A
70 67.6 1.3352 66D-686
80 78.1 1.3734 690-6D6
90 85.9 1.4110 6D1-6F2
100 95.2 1.4496 710-726
105 100.1 1.4704 72F-730
100 96.1 1.4533 6F3-731
90 87.8 1.4166 6C6-6E9
80 78.8 1.3788 698-6BE
70 69.7 1.3409 66A-694
60 60.5 1.3024 642-671
50 51.6 1.2645 607-640
40 42.4 1.2270 5D7-5F9
30 33.2 1.18910 5A1-5E1
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