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PREL |MINARY

3:1/2 DIGIT SINGLE CHIP DIGITAL MULTIMETER LS|

I GENERAL DESCRIPTION I PACKAGE OUTLINE
The NJU9207B is 3+1/2 digit single chip digital multi-
meter LS| with auto-ranging function containing 3-1/2
digit dual-stope A/D converter, voltage reference, con-
trol ler,oscillator,battery-life detector and LCD driver.
The NJU9207B is most suitable for the pocket type
digital multimeter because of low operating voltage(3V)
and functions of auto-ranging,display hold, LCD display,
piezo buzzer direct driving and battery life indicator.
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I TERMINAL DESCRIPTION

NO. SYMBOL FUNCT' ON
2 AD| AC — OC Conversion Input Terminal
3 ADO — DC Conversion Output Terminal
4 AVX ADG "+ Input Terminal in AC Voltage Input
5 AVXD ADC "-" Input Terminal in AC Voltage Input
7 CF1 Noise Filter Capacitor Connecting Terminal
8 BUF Buffer Amplifier Output
9 CAZ Auto-Zero Capacitor Connecting Terminal
10 ¢! Integral Capacitor Connecting Terminal
" co Comparator Output Terminal
12 AM Auto/Manual Selecting H Leve|: Auto
Input Terminal L Level: Manual
13-15 | RC1-RC3 Range Selecting Terminals (Note 1)
16 RH Range Hold Terminal L Level: Rangze Hold éNote 1)
24 DH Display Data Hold Mode Selecting Terminal : Toggle Mo
18-21 | FC1-FC4 Function Selecting Terminals (Note 1)
23 AFC Ranfe Limit_Mode H Level: Range Limit Mode (Note 1)
ecting Terminal L Level: Full Range Mod
34-25 | SEG1-10 LCD Seement Driver Output Terminals
38-35 | COM1-4 D Common Driver Output Terminals
42 LCD Driving Voltage Monitor Terminal
47 BZ Piezo Buzzer Driving Output Terminal
49,50 |0SC2, 0SC1 | Quartz Crystal Connecting Terminals
53,54 101,02 Vol tage Doubler Capacitor Connecting Terminals
59 VADJ Reference Voltage Adjustment Terminal
60 VR Reference Voltage Output Terminal
61 VRD Reference Voltage Monitor Terminal
63,64 |CL,CH Reference Capacitor Connecting Terminals
66-71 | OR1-6 Reference Resistor Connecting Terminals for
Resistance Measurement
72 0vs Reference Voltage Input Terminal for Resistance Measurement
13 ovX Measuring Voltage Input Terminal for Resistance Measurement
75 Vi Vol tage Measurement Input Terminal
76-79 | VRZ-VR5 Bleeder Resistor Connecting Terminals
80 I Current Measurement Input Terminal
55,45 | T8T1,2 Test Terminals 1,2
40 | T18T3,4 Test Terminals 3,4 (Normally Open)
46 Vss, Analog, Digital GND Termina] oV
52 ss2 Driving Voltage Supply Terminal =3V
b6 DD 1D Digital Block Voltage Supply Terminal +3y
57 bD1A Analog Block Yoltage Supplv Terminal +3V
65 G Analog Block_Center ponnt oltafe Supply Terminal +1.5V
74 GNDS GND Sensing Terminal in Intesral Operation

(Note 1) With Pull-Up resistance except the A/M terminal.

New Japan Radio Co. L.
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I FUNCTIONAL DESCRIPTION
(1) MEASUREMENT FUNCTION

Measurement Function Range _Auto or Manual

DC Voltage 200mV~400V _ 5-Range Auto/Manual Range
AC Voltage 2V ~ 2000V  4-Range Auto/Manual Range
Resistance 100QQ~20MQ 6-Range Auto/Manual Range
DC Current 2mA ~ 20A  5-Range Manual Range

AC Current 2mA ~ 20A  5-Range Manual Range
Diode Check

Continuity Check )
(2) MEASUREMENT FUNCT!ON SELECTION (By the FC1 ~ FC4 ferminals input)

FUNCT ION FC1 FC2 FC3 FC4
DCY H H H H
ACY L H H i
DCl H L H H
ACI L L H H
Q H H L H

Pt H L L H
CONTI H H H L

(3) MEASUREMENT FUNCTION SELECTION SWITCH

The mechanical lock type or rotary type switch is required.

(4) THE KEY INPUT CONFIRMATION SOUND OF SWITCH OPERATION / SYSTEM RESET
Piezo buzzer driving signal for the key input confirmation sound and the system reset signal are

output, when the switch is operated.

a) THE KEY INPUT CONFIRMATION SOUND SIGNAL(2kHz)
2kHz clock is output from BZ terminal about 31.25mS period at the rising or falling edge of
This signal can drive a Piezo Buzzer directly.

input signals to the FC1 ~ FC4 terminals.

Fol ~Fo4 — —
BZ 111 el - —
31. 2508 31.25nS
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b) SYSTEM RESET SIGNAL
The range-set, counter-reset, data-hold-release and auto-reset are performed synchronizing
the rising or falling edge of input signals to the FC1 ~ FC4 terminals.

[Range-Set] .
When the function was changed in the auto-range mode, the range is set depending on the TAFC)
terminal level as follows:

I : :
FUNCT I ON AFCI:TL] [AFCJ:THY
RANGE POINT RANGE POINT
DCV 200mY 4| 2V P3 BATT S, ey
N s O T 1 O A (R
m
ACI 200mA P1 ZOOEA P1 AC '-LJ.L'-L‘ MKQ
Q 200Q2 P1 2kQ P3 P P s
>+ 2V P3 2V P3
CONTI 2kQ2 P3 2k P3

[COUNTER RESET]
When the function is changed even if the A/D conversion period, the counter reset signal is
output internally and the LS| is initialized. Afterward, the A/D conversion is start from
auto-zero cycle.

FC1 ~ FC4 ?

b }
Integration Output /L 2 A_

(5) CONTINUITY CHECK FUNCTION
When select continuity check function, 2kQ range of k2 function is set automatically. |f the
measured value is under 300Q2, the buzzer sound is output continuously and the measured resistor
value is displayed.

(6) DIODE CHECK FUNCTION
When select diode check function, 2kQ range of kQ function is set automatically and measured
a diode forward voltage by supplied 1.5V. If the input terminals are open, the voltage
corresponding to the battery voltage is displayed.
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(7) FULL AUTO-RANGE FUNCTION (A/M=H Level)

@ The following flow is performed by range contro! terminal (RC1):

t lpush<lsec

Full Range Mode (AFC=L Level)

MANUAL

+
lpush> lsec

lpush<1

Apply the Momentary-type switch
for the range control.

AUTO | MANUAL
FUNCTION T T RANGE CONTROL
DGV  |RNGI ~ RNG5 | — HOLD | RNGi—>RNGi+1 (RNG5—RNG1) 200mV ~ 2000V
ACV  |RNGI ~ RNG4 | — HOLD | RNGi—>RNGi+1 (RNG4—>RNG1) A~ 2000V
DCI1  |Fix to RNG1 RNG1 RNG1 200mA
AC I  |Fix to RNGT RNG1 RNG1 200mA
Q RNG1 ~ RNGG | —> HOLD | RNGi—>RNGi+1 (RNGE—>RNG1) 200Q ~ 20HQ

Range Control Mode (AFC=H Level)

AUTO | MANUAL
FURCTION 1 PUSH 1 PUSH (<1sec.) RANGE CONTROL
DCV  |RNGT ~ RNG4 | — HOLD | RNGi—>RNGi+1 (RNG4—>RNG!) 2~ 2000V
ACYV  |RNGI ~ RNG4 | — HOLD | RNGi—>RNGi+1 (RNG4—>RNG1) N~ 2000V
DC I Fix to RNGT RNG1 RNG1 200mA
ACI Fix to RNG1 RNG1 RNG1 200mA
Q RNG1 ~ RNG4 | — HOLD | RNGi—>RNGi+1 (RNG4—RNG1) 2kQ  ~ 2000kQ

@ AUTO-RETURN FUNCTION
When the range selecting terminal is kept L level over than 1 sec or a function is changed by

FC1~FC4 terminals, the range can be changed a function to auto range from any fixed range.

@ RANGE HOLD FUNCTION
When the range hold terminal is L level, the range is fixed to the operated range. And the input

signal to the range selecting terminal (RC1) is disrezarded.

@ THE RANGE SELEGTING CONFIRMATION SIGNAL
2kHz clock is output on BZ terminal about 31.25mS period at the falling edge of the RC1 terminal

input. This signal can drive a Piezo Buzzer directly.
RCI T L | S—
BZ M=
31.25msec
5-22 New Japan Radio Co. L.
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(8) MANUAL RANGE FUNCTION (A/M=L Level)

(@ Manual range is selected by RC1~RC3 as follows:

RC1 | RC2 RC3 DCV ACY DCI. AC! Q

H H H RNG2, 2V RNGt, 2V RNG1, 2mA RNG2, 2KQ

L H H RNG3, 20V RNG2, 20V RNG2, 20mA RNG3, 20KQ2

H L H RNG4, 200V RNG3, 200V RNG3, 200mA RNG4, 200KQ
L L H RNG5, 2000V RNG4, 2000V | RNG4, 2000mA | RNGS, 2000KQ
H H L RNG5, 2000V RNG4, 2000V | RNG5, 20A RNGS, 20MQ

L H L RNG1, 200mV RNG1, 2V RNG1, 2mA RNG1, 200Q

@ MODE CHANGE OPERATION CONFIRMATION SOUND SIGNAL(2kHz)
2kHz clock is output on BZ terminal about 31.25mS period at the rising or falling edge of
RC1 ~ RC3 terminals input. This signal can drive a Piezo Buzzer directly.

RC1~3 1
BZ A= _ e 111 VS
31.25msec 31.25msec

(9) CHATTER-FREE FUNCTION
All input terminals for control are build with the chatter-free circuits which eliminate
chattering input less than 62.5mS

Input Terminal

B e ""I‘. '
Reading ' |
- 4 =
31.25~62.5msec 31.25~62.5msec

{10) BUZZER DRIVING SIGNAL
Adding to the switch operation confirmation signal output by FC1 ~ FC4 and RC1 ~ RC3, the
buzzer driving signals is also output at the following conditions.

@ Alarm sound for over range (excert Q)

JUGTRATVIIL__ TRAARAN L1
F,_ | Ml [ .
1/16sec | 1/16sec | 1/16sec | 5/16sec |

@ Confirmation for continuity

New Jaoan Radio Co. L1, 5-23
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(11) LCD DISPLAY FUNCTION

+ LCD Display pattern

RC RH DH

i
= it

SEGI —3
SEG2
SEG3
SEG#
SEGS
SEG6
SEGT
SEG8
SEGS
SEGI0

RC RH DH >y D

-
‘ ' f; bl fn b' mVA

SZL‘z e BICI' ‘
‘l- N MKQ
P d2 Pz d Pt do

+ Segment Assignment

SEG1 | SEG2 | SEG3 | SEG4 | SEG5 | SEGS | SEG7 | SEG8 | SEG9 SEG10
COM 1 RC DH a2 b2 al bt a0 b0 o) A
COM 2 BATT RH 2 g2 f1 gl 0 g0 » v
COM 3 - b3/c3 a2 c2 el cl el c0 m K
COM 4 AC p3 d2 p2 d1 ) do N Q
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* Display Mark Explanation
D [BATT MARK] ( =—3)
[¢—2] is displayed when either the Voo or Vss becomes lower than 1.1V~1.3V.

® [-]
[-1 is displayed when the DCV or DCI input is "-".
@ [Ac]
[AC] is displayed when the ACV or ACI mode is selected.
@ [RH]
[RH] is displayed when the RH terminal is input L level in the AUTO range(A/M=H) mode.
® [RC]
[RC] is displayed when the range is controlled by RC1 terminal in the AUTD range(A/M=H)
mode.
® ¥
[>9] is displayed when the continuity check function is selected.
@ [»]
[#] is displayed when the diode check function is selected.
[DH]
[DH] is displayed and the data is hold when the DH switch is pushed a time. When DH switch
is pushed once again, [DH] is disappeared and the data holding is released.
©® [nV]
[mV] is displayed when 200mV range of DCV is selected.
vl
[[V% is displayed when 2V, 20V, 200V and 2000V range of DCV and ACV is selected.
® [Q
[Q] is displayed when the 200Q2 range is selected.
®@ [kQ]
[kQ] is displayed when 2kQ, 20kQ2, 200kQ and 2000k range and the continuity check
function is selected.
@ MQl
[MQ] is displayed when the 20MQ range is selected.
@ [mA]
[mA] is displayed when mA range of DC and AC is selected.
® [A]
[A] is displayed when 20A range of DC and AC is selected.
Over flow display
When an input signal is over flow, the display indicates [1000] with blinking most
significant digit, though the internal counter counts up to [ 2000 1. And if the input
value becomes over than [2000] count, the lower 3 digit always displays [000] .
@ The Polarity [-] display
[-1 is not displaved when the ACV, ACI,  and CONT1 mode is selected and display value is
[000] .
Data hold

When the DH terminal is L level, the data is held and [DH] is displayed-  And when the
terminal is L level again, the data hold mode is released and [DH] is disappeared.
And also, the data hold is released by function and range operation.

(12) Power-On [nitialization
When turn on the power, the power-on-initialization circuits performs
- ALl LCD Display ON
- Piezo buzzer driving signal output (about 62.5mS)
- Initializing the internal circuits.
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(13) The ADJUSTMENT of the REFERENCE VOLTAGE.

The NJU9207B has the reference voltage generator and the reference voltage can be adjusted
by setting the value of the external fix and variable resistors.

The NJUS207B is classified 7 ranks (A,B,C,D,E,F,G) due to the internal reference voltage
tolerance. Therefore, please sefect the external fix (R1 and R2) and variable (RV) resistors
according to the below table.

RANK | RI(KQ) RV(KQ) R2(KQ) AR Rv R

MM oo >

) D
[I- =]
— —
oo
ol A4
[ 18
A~

%

The accuracy of the resistors 7-7[7
: less than x2%
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I ABSOLUTE MAXIMUM RATINGS ( Ta=25C )
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Voo1-Vss: 4.0 v
GND -Vss, 2.0
Control Terminal Input Voltage Vio Vooi ~ Vss:
Analog Terminal Input Voltage Via Vopy ~ Ves, v
Soldering Temperature Tsor 260 ‘C
Soldering Time tsoL 10 sec
Operating Temperature Range Topr 0 ~+50 C
Storage Temperature Range Tstg - 40 ~ +125 ‘C
Power Supply Term. Ioo, lonp, | ss + 50
Input Current |OR! Terminal lor: + 50 mA
0th. Terminals li,do £+ 10
W ELECTRICAL CHARACTERISTICS ( Ta=25°C, Voo1=3.0V, GND=1.5V, DC 200mV Range)
PARAMETER SYMBOL] CONDITIONS MIN TYP MAX UNIT
Operating Voltage Vo1 x11 1.8 3.0 3.6 v
GND 0.9 1.5 1.8
Operating Current Iop 1.0 mA
Sampling Time Ts 100 ns
Samp!ing Rate N: 2 Times/
sec
Linearity Lin +0.2
Rollover Error Er R1=10M9 . . +0.1 #F.8
Zero Input Reading lero Ri=series input resistor 0 0 0 v
Step Up Vol tage Vss2 [ Vssz Terminal -2.8 v
Input Voltage Viu | FC1~FC4, RC1~RC4, RH, 2.45 v
Vi. | AFC, DH, A/M Terminals 0.55 v

Input Pull-up Resistance R: FC1~FC4, RC1~RC4, RH, 100 300 500 kQ
AFC, DH Terminals

Buzzer Driving Current lon Vou=2.7V 0.25 | 0.75 mA

Tor | B2 Terminal 1y o3y 0.5 | 0.7 A

Open-circuit Vol tage VQ | 200Q~20MQ2 0.43 [}

for OHM Measurements

Vu COM1~COM4 -1.03

Output Vol tage Vo ‘SEGI~SEG10 -2.07 [}
Vose | (LCD driving waveform) -3.10

] Vin=0mV 10 pA

Input Leakage Current i1 | Terminal Vin=£200mV 100 oA

* 1) Vop1a and Vopip are same voltage, so Voo: is a generic term.
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B LCD Driving Waveform
(1/4duty,DC200mV Range, Vin=0mV)

VDD1 }- -
COM1

vDbSP
VDDl

COM 2
vDSP

VvDDL

VDSP
VvDD1

COM 4

VDSP
VDD1

SEG2

VDSP
vDD1

SEG3

VDSP}-- -
vDD1

SEG4
VvDSP
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B APPLICATION CIRCUIT (Auto—Ranze DMM)

n

16M
-N—E——Mn___
~» 51K
- <

160

1.6K

16X

160K

1.6M

GND
N ro0k GNDT0.1p

pCv
' ioM___#2

Acv 1M *2
[THNEY)

0K #2

coM 1K #2

GND

|

200@’“,;\;\_1

FUSE

15V 15V
""""""""" BUZZER
2.2 22
*1 *1 e Pyt
10.5K o # a

f 05K 60F =
3K 22ugy £ - CRYSTAL

OluF 2.2;1 GND 32KHz

FREFEE suMselsslulqnﬂaolwnulal« T

LCD

RC RH

{
AC[]L

“,-u s

I s

L o

SloNDCL g m = = s 08 B L
Gllort  £>% 23 g3 232 23 g |
i7](or2 > ° i comt |[®
58 §|OR3 comz [z
59 ]|OR4 coms [ %
70 J|ORS5 8
coms [T
71 ]| ORS sEG1 ([
|ovs NJug2078F paz (Lal
13 {lOVX
sEG3 |5
74 || oNDS SEG4 [
75 || vi SEG5 |[50)
76l vr2 SEGE | ]
7 |l v SEGT [
78 1| VR4 SEGS [
mllvRL g paw o Foss. sasgsee |6
Bl S<=x SR3C8<282E Eggt’.i%%guji
P23 e s psgrye e ofufreflisRaafrsqreg 178 1l 1sg 20]f 210 224 228 24
0.1x [22M 21 Lsoo
\ 3
H Voo
o giT
o4 ange [Range
. 22K 0”, Control Hold Data
0474 7 Hold
22K, Ilnctmn
BOKF 2% 0k vw.
X2
0ln

: See (13) of these datasheets
Accuracy : less than 2%

The relative error of temperature characteristics : less than %50ppm.

%2 : Accuracy . less than 0.5%

No mentioned resistor : {ess then £1.0%

#3 : Polypropylene film capacitor

: 32.768kHz, Cl=less than 30kQ

Quartz Crystal
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