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ES51960
(Characteristics Ratings
Supply Voltage (V- to AGND) -4V
Analog Input Voltage Y4+ o V-
Digital Input W-to DGND
Power Dissipation Flat Package 300mW
Operating Temperature 0C to700C
Storage Temperature 4007 to 125C
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TA=25C . V-= -3V

Symbol Parameter Test Condition Min. | Typ. |Max. | Count
V- Power Supply -3.5 1 -3.01-22 ] Volt
Idd Operating Supply Current Normal Power On - LO] 1.5 ] mA
Iss Auto-power-off - 5 L0 uA
REV  [Rollover Error - - |x0.1]% FS.
(W oltage) LOM 1nput
REB Rollover Error Resistor - - K o05|Y FS.
[ Bargraph)
NLV  [Nonlinearity Best Case - - Eoq% FS.
(Voltage) Straight Line
NLEB Nonlinecarity - - I osly FS.
| Bargraph)
Input Leakage - | L0 pA
Low Battery Flag Voltage V- to AGND -2.5 ) -231-2.1 A
Zero Input Reading LOM C) Input Resistor | -000 | 000 |+000 | Count
VREF [Reference Voltage and 40000 100K () Between 1.3 (-2 -1 W
jmeasurement VRH and AGND
Peak to Peak Backplane Drive|-3.2=V-=-22 285 3.0 |3.15 A
Voltage
Counter Time Base Period fosc=4MHz - l - Sec
Open Circuit Voltage for 0|0 and Continuity 0.5 [-045]-04] VW
Measurement(except 400()) |Function
Pull High to 0V Resistance  |FC1,FC2,FC3,FC4 - 2.5 - MO
FC3,RANGE,HOLD
MAX/MIN, BKLIT
REL
Pull High to 0V Resistance KEY, SET, BUZIN - 250 - KO
AC Frequency Response + 1% Error - |40to] - HZ
(4V range) 500
t 5% Error - |40to] -
2000
TCRF |Reference Voltage 100K D) Between VRH| - 50 = |ppm/C
Temperature Coefficient and AGND
0C <TA<ZT0C
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ES51960

Pin No. |Symbol Description
l W Positive supply voltage, output of  on-chip DC-DC converter.
2 W+ Positive supply voltage, output of  on-chip DC-DC converter.
3 (CH+ High speed positive connection for reference capacitor.
4 JCH- High speed negative connection for reference capacitor.
3 (C1H High speed integrator output. Connected to infegration capacitor.
b BUFH Integration resistor connection for high speed buffer output.
7 |JCAZH High speed auto-zero capacitor connection
8 |JCL+ High resolution positive connection for reference capacitor.
9 CL- High resolution negative connection for reference capacitor.,
10 |CIL High resolution integrator output. Connected to integration capacitor.
[l JCAZL High resolution auto-zero capacitor connection,
12 |BUFL Integration resistor connection for high resolution butfer output.
13 JIVSH High level current measurement input.
14 JIVSL Low level current measurement input
15 JOVX Input high voltage for resistance measurement.
6 JOVH (Output connection for resistance measurement.
17 JOVSG sense low voltage for resistance measurement,
8 ORI Reference resistor connection for 399.90) range.
19 VRS Voltage measurement + 10000 attenuator (3999Y),
20 VR4 Voltage measurement + 1000 attenuator (399.9V).
21 VER3 Voltage measurement + 100 attenuator (39 99V),
22 |VR2 Voltage measurement + 10 attenuator (3.999V).
23 JTESTS [Testpin 3.
24  JACVL Negative output of AC to DC converter.
25 JACVH Positive output of AC to DC converter.
26 |ADI MNegative input of internal AC to DC OP AMP,
27 JADO (Output of internal AC to DC QP AMP.
28 VA For ADP use. Deintegrating voltage input. The pin voltage should be
Jmore positive than VA- pin.
29  |VA- For ADP use. Deintegrating voltage input.
30 |ADP Adapted input for other application measurement.
31 |SGND Signal ground.
32 |VRI JUnknown voltage input .
33 JADODC  |Optional pin.
34 VR Reference input voltage connection. Typically -100 mV.
35 |VRH Output of band-gap voltage reference. Typically-1.2 V.
36 JACVR Optional pin. When connected to -3V, ACY without 400mV range.
37 |BKLIT Back light function. Pulse low to set BROUT pin output.
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Pin. No |Symbol.  |Description
38 |SLEEP When auto-power-off happen, this pin output will change from +3V
Jto —3%. When re-power on happens, this pin output will change back to
F3V.
39 |TESTI [Testpin 1.
40 |TEST2 Test pin 2

41 JFREQ Frequency counter input, offset to 1/2(V-).
42 |SET Input to set serial data output. Pulse low to make this function active.
43 |F100 10D HZ square wave output.

44 |SEG24 LCD Segment line 24,

45 |SEG23 LCD Segment line 23,

46  |SEG22 LCD Segment ling 22,

47 |SEG2] LCD Segment line 2|

48 |SEG20 LCD Segment line 20,

49  |SEGLY LCD Segment ling 19,

a0 |SEGILR LCD Segment line | 8,

51  |SEGILT LCD Segment line 17.

52 |SEGlé LCD Segment line 16.

33 |SEGIA LCD Segment ling 15,

a4 |SEGL4 LCD Segment line 14,

55 |SEGI13 LCD Segment line 13.

56 |SEGI2 LCD Segment line 12,

37 |SEGII LCD Segment ling 11,

a8 |SEGILD LCD Segment line 10,

59 |SEGY LCD Segment line 9.

60 |SEGE LCD Segment line 8,

6l |SEGT LCD Segment ling 7.

62 |SEGH LCD Segment line 6.

63 |SEGS LCD Segment line 5.

64 |SEG4 LCD Segment line 4.

6y |SEG3 LCD Segment ling 3.

66 |SEG2 LCD Segment line 2.

67 |SEGI LCD Segment line 1.

68  JANNUNC [Square-wave output at the backplane frequency, synchronized to BP1.
ANNUNC can be used to control display annunciator. Connecting an
LCD segment to ANNUNC and turns it on; connecting an LCD
scgment to its backplane and turns it off.

69 |BP4 LCD Backplane 4.
70  |BP3 LCD Backplane 3.
71  |BP2 LCD Backplane 2.
72 |BPI LCD Backplane 1.
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Pin. No [Symbol. Diescription.

73 |BUZIN Buzzer control input. When Connected BUZIN to -3V turns the buzzer
on. (2.0 KHZ continue signal )
74 | BUZOUT |Buzzer output. Audio frequency (2.0KHz) output which drives a
piczoelectric buzzer.

75 JPHI Phase output 1. for capacitance measurement.
76 |PHZ Phase output 2, for capacitance measurement.
77 |PH3 Phase output 3.for capacitance measurement.
78 |PH4 Phase output 4, for capacitance measurcment.
79 JOSCI (Crystal oscillator (input) connection.

80 JOsC2 Crystal oscillator (output) connection.

8l |BROUT If BELIT function is enabled , this pin output will change from -3V to
t3V for 60 sec, once pressed BKLIT pin again within the 60 sec, this
pin output will change back to -3V,

82 JKEY Mode change pin.

83 JREL Input to zet relative display. Pulse low to make this function active.

84  MAX/MIN |Input to set MAX/MIN display. Pulse low to make this function active.

83 JHOLD Input to hold display. Pulse low to make this function active.

86 |RANGE Input to set automatic’'manual mode and manual range selection. Pulse
low to make this function active.

B7 JFC5 Switch 5 for function selection.

B8 JFC4 Switch 4 for function selection.

89 JFC3 Switch 3 for function selection.

90 JFC2 Switch 2 for function selection.

91  JFCI Switch | for function selection.

92  |LBATY Low battery voltage setting. If used 3V battery, connected this pin to
AGND, the default low battery voltage will be —2.3V. Ifused 9V
battery, when the input voltage is small than VRH{-1.2V), the low
battery annunciator will be display.

93  ISDO Serial data output.

94 JCH Positive capacitor connection for on-chip DC-DC converter.

095 JC- Negative capacitor connection for on-chip DC-DC converter.
06 V- Negative supply voltage. Connecting to battery negative terminal.
97 V- Negative supply voltage. Connecting to battery negative terminal,

98  DGND Digital ground, connected to battery positive terminal.
9% JAGND Analog ground.
100 JAGND Analog ground.
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M
A
L R X B
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G G G S AFFFFFNOMEEKDO
NNNVVCCDTCCCCCGLI EE U
DDD- - - +09 12 345  EDNLYT
g N N I I O B O
/1{]-(} 05 on Fle]
ve — @ &0 — O0sC2
Vi — — 0sC1
CH+ — — PH4
CH- —] - PH3
CIH — 5 - PH2
BUFH —] 75— PHI
CAZH — — BLIZOUT
CL+ —] — BUZIN
CL- — — BPF1
CIL — 1 — BP2
CZAL — 70— BP3
BUFL — L BP4
IVSH M ANNLINC
IVEL — — SEGI
OVX —] 15 — SEG2Z
OVH — a3 [ SEG3
OVSG ] [ SEGY
OR1 — — SEGS
VRS — SEG6
VR4 T 20 — SEGT
VR3 T 60 — SEGE
VR — SEGY
TESTS —] — SEGI10
ACVL ] — SEGILI
ACVH | 25 — SEGI2
ADI —] 55 — SEGI3
ADO —] — SEGI14
VAL — — SEGIS
VA. —] — SEGI16
et
S VAVVABSTIFSFSSSSSSS
GRDRRC KLEEREI! EEEEEEE
N1O HVLESSETOGGGGGGG
D D R 7T Erro 0222221.1
C TP 12 43210098

6 2003-03-12



AR K AP ES51960
V CYRUSTEK CO. 3 3/4

(1

399.9mV ~3999V

Range Full scale  |Resistive Ratio
VRL  |399.9 mV l 1/
VRZ  |3.999V R2ZARI+R2y, I/10
VRI |3999V R3ARI+R3y, 1/100
VR4 |399.9V R4/ARI1+R4), 1/1000
VRS 3999V R5/ARI1+RSy, /10000
Range Full Scale Reference Resistor
OR1 3999 O R6(1000))
ORZ 3999 K0 RS(1K (D)
OR3 999 K0 R4(10K ()
ORr4 999 KD RI/R3(=100K})
QR3S 3.999 M) RI/R2(=1M102)
OR6G 3999 MO RI{IOM )
Mode Range Selection [Full Scale
Automatic Mode 1 1A NG9 uA
3999 uA
Automatic Mode 2 mA 3999 mA
3999 mA
M anual Mode A 3999 A
HA mA A , /
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( ) 399.9Q <=3, BUZOUT
2.0KHz ; >=4,
( ) 3.999V
2V, LCD “ OL" ,
ES51960
T, Fosc

ounter = 4000000
4MHz , 1

1Hz 399.9MHz

Range Full Scale
FR1 3.999 KHZ
FR2 39.99 KHZ
FR3 3999 KHZ
FR4 3.999 MHZ
FRS 39.99 MHZ
FR6 399.9 MHZ
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[T T I

IEK[;!% IVEH IR

ALY g 1R

AGHD j "-Eﬂ.inru'n x Q15
ES51960
VAR
f+ -
-@

OVEG

" - aSLY INH
mﬂ% 15K | — INL
5

1. ESD , , V+ V AGND DGND
VRI1

2.71 72 DI D2
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2
: FC1, FC2, FC3, FC4, FC5

FC1, FC2, FC3,FC4,FC5 KEY
FC5=1 ,

FC1 |FC2 |FC3 |F

1
=

Mode Push mode(KEY)

DCV DCV —ACV

DC uA DCuA — AC uA

DC mA DCmA — AC mA

DC A DCA—ACA

9. {)— Continuity
Continuity Continuity — Diode

0 (1— Continuity — Diode
Frequency

0
|
0
|
l
|
l
|

D=2 = ]=]—=|=|=

=1 E=1 Y I ) Y )

l
|
l
l
0
0
l
l

FC5=0 ,KEY

FC1 |FC2

Lad

Mode
ACWY

AC uA
AC mA
ACA

0
Continuity
Dinde
Frequency

=
.—.—.—.—.—::..—::.ﬁ

A
Cﬁ-—i"-—-—-—’-.'ﬁﬁh

=1 = B e e e e

|
|
l
l
0
0
l
|

ADP
(1) FC5=1, :
(2) FC5=0, ,

..,.I
]

FC2 FC4 |Mode
ADPD
ADP1
ADP2
ADP3
ADPO(no bar

)
ADPl{no bar)
)
)

ADP2{no bar
ADP3{no bar

h,.,
o|—|z|o|e|=|=|=|2

Do | ==l | |=
ol Pl P Eo) R Bl Pl (D]
o= || —=|——|—
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/
1 I.'.IIJ!"-h = 1 sec RESET 1 I-'.'IJ.‘i-h = 1| sec
(AUTOMATIC)Y
I push = 1 sec /F I push = | sec
"MANX" active = "Bin" active = "MAX MIMN" blink
max value min vahe current value
/I\ I push <1 sec
Q) / S REL ; REL S /
(2) , ,
RESET
(AUTOMATIC)
| push <1 sec | push =1 sec | push =1 sec
1 push=1 sec

"REL™ aciive S E— "REL" blink

the relative value = the D™ ) value
* REL

= Di(N+K) - Di(N), K=0,1,2,3,...
Di(N)
Di(N+K): K
* Di(N) Di(N+K) (& 4000), “ oL
1 push
RESET Data

{ Automatic) Hold
(1) , ;
(2) , / / ,
3) HOLD  ( ), ES51960, HOLD
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RANGE
| push < 1 sec
Automatic Manual Ea
Mode Mode
1 push> 1 sec Range up
I push = 1 sec
* / , , /
* /
Function Auto Manual Control Range Initial Range
Voltage Rl1—R5 Ri — Ri+l 399.9mV 399.9mV(DC)
(AC/DC) (R5—=R1) | 3.999V (AC)
3999V
uA(AC/DC) RlI—R2 Ri — Ritl 399.9uA
(R2—R1) | 399.9uA
399904
mA{AC/DC) Rl —R2 Ri — Rit+l 39.99mA
(R2—R1) | 39.99mA
399.9mA
ALAC/DC) Fix Fix 39994 39.99A
Q Rl —Rs Ri — Rit+l 399.90) "OoL"
(R6—R1) | 399.91)
39.99M )
Continuity Fix Fix 399.90) "OL"
39990
Diode Fix Fix 3990V "OoL"
3909V
Frequency FRI —FR6 | FRi—=FRi+l JO09KHZ
(FR6—FR1) | 3.999MHZ
399.9MHZL
ADPO Fix Fix NOTE XX
ADPI XXX
ADP2 XX XX
ADP3 XXXX
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ES51960, 30
SLEEP +3V~-3V
(HOLD ) ES51960, , LCD
113 APO"
BKLIT
BKLIT , BKOUT 60 V-,
60 BKLIT
, SLEEP V+~ V- s , SLEEP
V+~ V-
(3) BUZZER
* : R RANGE HOLD MAX/MIX REL SET BKLIT
KEY
* 33 ( )
*  2.0KHz
* .OKHz 1.5
BUZZER

2.0 KHz { continued )

—=| =

0.5mS
beeps (3.33 beeps/sec)

0.15 sec |

—U_LJ_U' & ...... N

03 sec
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“4)
A/D SDO JIS7 , 2400
RS232
single package
LAY
0 1
3V L
LSB MSB
0),7 (DO~Do), «C ) @
110x 2

0 1{0 1[0 1

range digit3 digit2 |
0 110 1[0 1

digitl digit function |
0 110 1[0 1

status option| option2 |

0 10 1

CR LF
0 3 1 2
:LSB MSB

RS232
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RANGE
Range v mA LA Ohm Frequency
0110000 ) 400mV 40mA 400uA | 400 Ohm | 4K HZ
0110001 4V 400mA | 4000uA | 4K Ohm | 40K HZ
0110010 40V 40K Ohm | 400K HZ
0110011 400V HO0K Ohm| 4M HZ
OLI0100 ) 4000V 4M Ohm | 40M HZ
0110101 40M Ohm | 400M HZ
ADP , 0110000
0~-3:
Digit Display data

0110000 0

0110001 l

0110010 2

0110011 3

0110100 4

0110101 5

0110110 B

0110111 7

0111000 B

0111001 9

(OL), DIGIT3=4, DIGIT2=0,DIGIT1=0, DIGIT0=0, , DIGIT0~3

Function Measurement mode

Orrtnl A

QLI Y

Or1int mA

0111100 Voltase

0110l 0

Q110110 Continuity
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0111011 Diode
QL1010 Frequency
0110101 ADP(
0111001 ADPI
0110011 ADP2
0110001 ADP3
0110100 ADPO*
0111000 ADPI1*
0110010 ADP2*
0110000 ADP3*
ADP
[ o | 1 | 1 | - [|BATT[ACOL| OL |
BIT7 BIT6 BITS BIT4 BIT3 BIT2 BITI
13 1”
ATT: “ 17 23V+ 02V
OoL: “ 17
ACOL: “ 1 ,
1
([ o | v+ | v [ o ] o] o [ o |
BIT7 BIT6 BITS BIT4 BIT3 BIT2 BITI
2
[ o | 1 | 1 [DCAC]AUTO| MAN | APO |
BIT7 BIT6 BITS BIT4 BIT3 BIT2 BITI
DC/AC: “ 1 ADP , 0
AUTO: “ 17
MAN: “ 1”7
APO: * 1”7
CR(BACK): “ 0001101"
LF(LINE FEED): “0001010”
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1 Voltage test 4 Current test

OVEG

@I AGND

L, DR

T VRS

- YWR4

|I:I|I|:| WR3
- Vi 104

AL

'[ AEND

SGMD

ADI
ACVH -
ACVL V3l

/! i 10K

—— - e IVSL

TESTS i wh 450
'l.

R
] 1]
Tind \L
-1 ik 1

Vadtape inpur

1K
P T —

2 Resistor test

E -
Prr[%
15K
6 ADP test
7
= 1
= loomv ] va-
G ADP H.w'_””h- ADP

SGND
) AGND
3 Diode test

J_ AGND
= OVH 7 Low battery test(9V)
z]l
E I__‘ o ER51 060
= VR . BAOK
E l LBATD
Tl lu
VE2 = 3:;.;}{ AGND
V-
o

OVSG
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ES51960

WSV E
|l

I lu |I||—'|
TR
-] gl -:q—A
I

10

| 71

o

AAD

/

L

i
ilu=

Ve
CH+
CH-

[iX el

Iu

VvV
GGG - -
NMNN
DDD

CIH
BUFH
CA¥H
L+
CL-
CIL
CAYL
BLIFL

I'VSL

I'ViEH

O3
il

WEG
IR 1
VRS
VR4
VR3
VR2
A

ADT
ACWVH

lu. u
S N ACVL A
22 | TESTS S D
VAL i VoD
i — | D
c

VA-
ADP

cc s
.+ D

S=r®m@
| mmr W

SmET

£ b2 S om o

BLUZOUT
BLIZIM
BFI

BP2

g

[l - = o B o |

R
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(1) LCD 353 il

SEGL | SEG2 | SEG3 | SEGE | SEGS | SEG6 | SEGT
BPl |RS5232 | bar2 bard bart bard bar® | barll
BP2 bar() barl bar3 bar5 bar7 d3 bar 10
BP3 bar- — AUTO [IMANU]| 3 o3 c3

BP4 DC | BATT 3 AC APD aj b3

SEGE | SEGY |SEGIO|SEGIL | SEGI2 | SEGI3 | SEGL4
BPl | barl3 | barl5 | barl6 | barl8 | bar20 | bar22 | bar24
BP2 | barl2 | barl4 d2 barl7 | barl% | bar2l | bar23
BP3 p3 o2 ol c2 px p2 el
BP4 | REL 2 a? b2 HOLD | MAX fl

SEGLS |SEGL6 |SEGIT |SEGIR | SEGIY | SEG20 ] SEG21
BPl | bar25 | bar27 | bar29 | bar31 | bar32 | bar34 | bar36
BP2 dl bar26 | bar28 | bar30 di bar33 | bar3s
BP3 o] cl pl el o) cl) M
BP4 al bl MIN ) al b u

SEG22 [SEG23 [SEG24
BP1 bar38 | bardd | HZ
BP2 bar37 | bar3® | )
BP3 K A A

RBP4 m O Hoa

=R

—_—

“bar0” R
] ADPLIPRERS, “pI” R,
i8] ADP2 TP, “p2" BT,
IH] ADP3 S, “p3” BT i
“px” RLRLCRICR )
11 SDO ﬁJFjZ?J}kﬁﬁif(ﬁfﬁl), RS232 fpLf7 24,

AN
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LCD =/x/

BATT APO REL HOLD MAX MIN
]D( 1(
um‘» A
.KLVT() Il I| ' l ' ' l ' VK OHZ
-lIII||||||||||||||||IIIIIIIIIIIIIIIIIIII>

(  =625H2)
(V-3
ANNLUNC
— S —_—
(W-1+3V
N N
—_ e
— (W-)3V
e | [ wg —
—_—
—|_‘ — (V- 3V
o WW —
—_
(V-3
T L =
_
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(2) HEPIREET LCD f

LCD Annunciator

"BATT" Low battery is detected.

"DC" DC voltage and DC current functions are
used.

"AC" AC voltage and AC current functions are
used.

- DC voltage and current function.

"AUTO" Automatic mode 1s used.

"MANL Manual mode is used.

"REL" REL function is used.

"HOLD" HOLD function 1s used.

"IVAX" MAX function is used.

"MIN" MIN function is used.

nhn g ey Continuity-check is used.

"V Diode measurement is used.

"mV" AC/DC voltage function is used.

"umA" AC/DC current function is used.

"MK {1 measurement function is used.

"MEHZ" Frequency counter is used.

"APQ" Auto-power-off function 1s used.

"R5232" serial data output 1s used.

Bargraph Bargraph annunciator is only depend on input
reading .
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)

B B

, ADODC(  33) -3V,LCD  *“ dc” ,
“ oL, RANGE
RS232 ( )

(4) PHI, PH2, PH3, PH4 7 ffIt il

PFril I_ﬂl - |_| I_
Pr1z 4|—| I—I
Pr13 [ [ —

rFrig ’—‘ l—l ’—I_

| 1 28ms |
(5) «C )
High  Resolution High Speed
Mode Current(I) (Other Measurement| Current(I) Other Measurement
Measurement (V. R) Measurement (V.R)

7l 100m sec 100m sec | 0m sec 10m sec

AL 150m sec 150m sec | 5m sec 15m sec

INT 100m sec 100m sec | 0m sec 10m sec
DEINT 200m sec 400m sec 20m sec 40m sec
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