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PRELIMINARY

The Edge4707 is a precision measurement unit designed
for automatic test equipment and instrumentation.
Manufactured in a wide voltage CMOS process, it is a
monolithic solution for a quad channel per pin PMU.

Each channel of the Edge4707 features a PMU that can
force or measure voltage over a 15V I/O range, and
supports 4  current ranges:  2 µA, 200 µA, 20 µA, and 2
mA.

Each channel of the Edge4707 features an on-board
window comparator that provides two bits of information
— DUT too high and DUT too low.  There is also a monitor
function which provides a real time analog signal
proportional to either the measured voltage or current.

The Edge4707 is designed to be a low power, low cost,
small footprint solution to allow high pin count testers to
support a PMU per pin.

In addition, two independent switches per channel (for a
central PMU force and sense) plus two wide voltage analog
muxes per channel are included.

• FV / MI Capability
• FI / MV Capability
• FV / MV Capability
• FI / MI Capability
• 4 Current Ranges (2 µA, 20 µA, 200 µA, 2mA)
• –2V to +13V Output Range (Zero Current)
• 0V to 11V Output Range (Full Scale Current)
• FV Linearity to ± .025% FSR
• Central PMU Switches
• Per Pin Super Voltage Switches

• Automatic Test Equipment
- Memory Testers
- VLSI Testers
- Mixed Signal Tester
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PIN Description

emaNniP #niP noitpircseD

]3:0[PNIV 2L,3H,5F,2C repeno()edomIM/VF(egatlovtuptuoehtsecrofhcihwtupniegatlovgolanA
.)lennahc

]3:0[NIVI 5J,4H,2F,1C repeno()edomVM/IF(tnerructuptuoehtsecrofhcihwtupniegatlovgolanA
.)lennahc

]3:0[ECROF 21L,31H,21F,41C .egatlovrotnerrucsecrofhcihwniptuptuogolanA

]3:0[ESNES 11K,41H,01G,31C .egatlovsesneshcihwniptupnigolanA

]3:0[*IF/VF 6E,6A,8B,01D roegatlovgnicrofsiUMPehtrehtehwsenimretedhcihwtupnielbitapmocLTT
.tnerrucgnicrof

]3:0[*VM/IM 5D,6C,8A,01B tnerrucgnirusaemsiUMPehtrehtehwsenimretedhcihwtupnielbitapmocLTT
.egatlovgnirusaemro

]3:0[0SR
]3:0[1SR

5C,7C,9A,11B
5A,8D,01C,21A

.stupnitcelesegnartnerrucelbitapmocLTT

]3:0[NIMVI
]3:0[XAMVI

3K,2H,1E,5G
1L,1H,3E,3C

rofleveldlohserhtreppudnarewolehthsilbatsehcihwsegatlovtupnigolanA
.rotarapmoctnemerusaemeht

]3:0[HTLTUD
]3:0[LTGTUD

5N,7N,9N,11P
5P,7P,9P,11N

ehtnahtsselsitnemerusaemTUDehtsetacidnitahttuptuorotarapmoclatigiD
.dlohserhtrewolehtnahtretaergdnadlohserhtreppu

]3:0[ELBASID 4A,7D,9C,11A .ecnadepmihgihnistuptuoNOMVIehtsecalphcihwtupnielbitapmocLTT

]3:0[LESNS_E 5B,7B,9E,11D .3–0slennahCrofhctiwsESNESlanretxeehtroftceleshctiwsLTT

NI_NS_E 4L .ESNESlanretxeroftuptuogolanA

NI_CF_E 5K .langisECROFlanretxeroftupnigolanA

]3:0[LESCF_E 6D,7A,9B,01E .3–0slennahCrofhctiwsECROFlanretxeehtroftceleshctiwsLTT

]3:0[LESCF_I 4B,6B,9D,11C .3–0slennahCrofhctiwsECROFlanretniroftceleshctiwsLTT

]3:0[BR,]3:0[AR
]3:0[DR,]3:0[CR

01K,41J,11G,31D
11L,31J,21G,41D
41M,01J,41G,21E
31M,21K,31G,11F

.DhguorhtAsegnaRotgnidnopserroctupnirotsiserlanretxE

]3:0[NI_SER 31L,21J,31F,01F ,]3:0[ARottcennocsrotsiserlanretxeehtfoedisenO.tupnirotsiserlanretxE
.NI_SERottcennocsrotsiserllafoedisrehtoehT.]3:0[DR,]3:0[CR,]3:0[BR
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PIN Description (continued)

emaNniP #niP noitpircseD

]3:0[NOMVI 4J,4G,2E,1B derusaemehtrehtieforotinomemitlaerasedivorptahttuptuoegatlovgolanA
.leveltnerrucderusaemroegatlov

]3:0[1PMOC
]3:0[2PMOC

4K,2J,1F,4D
1M,1J,3F,5E

detcennocroticapaclanretxenaeriuqertahtsnipnoitasnepmoclanretnI
.snipowtehtneewteb

]3:0[3PMOC 2M,3J,4F,2D detcennocroticapaclanretxenaseriuqertahtnipnoitasnepmoclanretnI
.dnuorgdnanipehtneewteb

]3:0[4PMOC 3L,5H,2G,1D detcennocroticapaclanretxenaseriuqertahtnipnoitasnepmoclanretnI
.nipNI_SERehtdnanipehtneewteb

XUMgolanA
sehctiwS

V ]3:0[HI 5M,7M,9M,9K .tupnihgiHrevirD

V ]3:0[HHI 6K,7L,8K,01L .hgiHtupniegatlovrepuS

V ]3:0[LI 4M,6M,8M,9L .tupniwoLrevirD

V ]3:0[HLI 5L,6L,8L,01M .woLtupniegatlovrepuS

]3:0[LESVS 3A,7E,8C,01A .XUMroftceleS

]3:0[HVD 4N,6N,8N,01P .hgiHtuptuO

]3:0[LVD 4P,6P,8P,01N .woLtuptuO

sniPrewoP

]4:1[CCV ,41E,4E,21D,1A
31K,2K,21H,3G

.ylppusrewopgolanaevitisoP

DDV 3P .ylppuslatigidevitisoP

]4:1[EEV ,11H,1G,31E,3D
1N,21M,41K,1K

.ylppusrewopgolanaevitageN

]4:1[DNG 41L,11J,41F,11E .dnuorG
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PIN Description (continued)

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14

N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14

 SVSEL3  SVSEL0
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GND1 VEE1 VCC2
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FV/FI*1

MI/MV*1

MI/MV*0
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 VEE3  VCC4
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IVIN0

IVMAX2

IVMIN3

VINP1

COMP1_0

IVIN1

IVMIN2

IVMIN0

IVMAX3 VINP3

IVIN2

IVIN3

VINP2

COMP4_0

COMP2_3 COMP3_3

COMP4_3

VEE1

COMP4_1

COMP3_2COMP1_2

COMP1_3

COMP2_2

COMP4_2

VEE2

COMP3_0

COMP2_0

COMP1_1 COMP2_1 COMP3_1

IVMON1

IVMON2

IVMAX1

IVMAX0

 RS0_0

 RS1_0

 RS0_2

 RS0_1

 E_FCSEL0

 E_SNSEL2 E_SNSEL3

RS1_3

SVSEL2

SVSEL1

RS1_2

RS1_1MI/MV*2

FV/FI*2

 FV/FI*3

 FV/FI*0

I_FCSEL3 I_FCSEL2

I_FCSEL0

I_FCSEL1DISABLE2E_FCSEL3

E_FCSEL1

E_SNSEL1

E_SNSEL0

E_FCSEL2DISABLE3 DISABLE0

DISABLE1

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 L12 L13 L14

J1 J2 J3 J4 J5 J6 J7 J8 J9 J10 J11 J12 J13 J14

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 H11 H12 H13 H14

G1 G2 G3 G4 G5 G6 G7 G8 G9 G10 G11 G12 G13 G14

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 E14

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 A13 A14

N

P

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13 K14

M

L

K

J

H

G

F

E

D

C

B

A

1 2 3 4 5 6 7 8 9 10 11 12 13 14

12 mm X 12 mm 180 FLEXBGA

A1 Ball Pad Corner Indicator
(No Solder Ball)

VDD

VIH3

VIH0

VIH2 VIH1

E_SN_IN

E_FC_IN

DVH3

VIL3

VILH3 VILH2

VILH0

VILH1VIHH2 VIL0

VIHH3 VIHH1

VIHH0

DVH2 DVH1

DVH0

DVL0

DVL1

VIL1

DVL2

VIL2

DUTLTH3 DUTLTH1

DUTLTH0DUTGTL3

DUTGTL0

DUTGTL1DUTGTL2

DUTLTH2

DVL3

FORCE1

VEE2

GND3 RESIN2 RA2RB2RC2

RD2SENSE3

FORCE3 GND4RESIN3

RA3

RB3

RC3RD3VEE4

VEE3VCC4

VCC3 SENSE2FORCE2

A1 Ball Pad
IndicatorBottom View
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PIN Description (continued)

A1 Ball Pad
Indicator

Top View

SENSE1 RA1 RB1 RD1 RC1 VCC3 IVMIN0COMP4_1VEE2 IVMON2

G1 G2 G3 G4 G5 G6 G7 G8 G9 G10 G11 G12 G13 G14

GND1 VEE1 VCC2RC0IVMIN1  VCC2 COMP2_0IVMON1 IVMAX1  E_FCSEL0SVSEL2 FV/FI*3 E_SNSEL1

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 E14

 MI/MV*3 RA0 RB0VCC1COMP1_0COMP4_0 VEE1COMP3_0 RS1_2  FV/FI*0I_FCSEL1DISABLE2E_FCSEL3 E_SNSEL0

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14

SENSE0 FORCE0 RS0_3VINP0IVIN0 IVMAX0  RS0_2 SVSEL1 RS1_1MI/MV*2 I_FCSEL0DISABLE1

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14

FV/FI*1 MI/MV*0 IVMON0  RS0_0 E_SNSEL2 E_SNSEL3I_FCSEL3 I_FCSEL2 E_FCSEL1

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14

 SVSEL3  SVSEL0MI/MV*1 VCC1  RS1_0 RS0_1RS1_3 FV/FI*2 E_FCSEL2DISABLE3 DISABLE0

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 A13 A14

B

A

C

D

E

F

G

H

J

K

L

M

N

P

1 2 3 4 5 6 7 8 9 10 11 12 13 14

12 mm X 12 mm 180 FLEXBGA

A1 Ball Pad Corner Indicator
(No Solder Ball)

N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14

 VEE4 DVH3 DVH2 DVH1 DVL0DUTLTH3 DUTLTH1 DUTGTL0DUTLTH2

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14

VDD DVH0DVL1DVL2 DUTLTH0DUTGTL3 DUTGTL1DUTGTL2DVL3

RESIN0 RESIN1 GND2RD0VINP1IVIN1COMP1_1 COMP2_1 COMP3_1

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14

FORCE1

IVMON3 IVIN3COMP3_2COMP1_2COMP2_2

J1 J2 J3 J4 J5 J6 J7 J8 J9 J10 J11 J12 J13 J14

GND3 RESIN2 RA2RB2RC2

IVMAX3 VINP3 COMP4_3

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 L12 L13 L14

E_SN_IN VILH3 VILH2 VILH1VIHH2 VIL0 VIHH0 FORCE3 GND4RESIN3RB3

COMP2_3 COMP3_3

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14

VIH3 VIH2 VIH1VIL3 VILH0VIL1VIL2 RC3RD3VEE4

 VEE3  VCC4 IVMIN3 COMP1_3

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13 K14

VIH0E_FC_IN VIHH3 VIHH1 RD2SENSE3RA3 VEE3VCC4

IVMAX2 IVMIN2 IVIN2VINP2 COMP4_2

H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 H11 H12 H13 H14

VEE2 VCC3 SENSE2FORCE2
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Circuit Description

Circuit Overview

The Edge4707 is a quad channel parametric test and
measurement unit that can :

•  Force Voltage / Measure Current
•  Force Current / Measure Voltage
•  Force Voltage / Measure Voltage
•  Force Current / Measure Current

Each PMU channel can force or measure voltage over a
15V range and force or measure current over four distinct
ranges:

•  ±  2 µA
•  ±  20 µA
•  ±  200 µA
•  ±  2 mA.

An on-board window comparator provides two bit output
range classification.  Also, a monitor passes a real time
analog voltage which tracks either the measured current
or voltage.

PPMU Functionality

The trapezoid in Figure 1 describes the current-voltage
functionality of the PMU with VCC = 15.5V and
VEE = –4.5V, in Range D.

Control Inputs

FV/FI* is a TTL compatible input which determines whether
the PMU forces voltage or current, and MI/MV* is a TTL
compatible input which determines whether the PMU
measures current or voltage.  FV/FI* and MI/MV* are
independent for each PMU.  Table 1 describes the modes
of operation controlled by these pins.

Table 1.

RS0 and RS1 are TTL compatible inputs to an internal
analog mux which selects an external resistor
corresponding to a desired current range.  The truth table
for RS0 to RS1, along with the associated external resistor
values and current ranges, is shown in Table 2.  RS0 and
RS1 are independent for each channel of the 4707.

Table 2.

FORCE/SENSE

FORCE is an analog output which either forces a current
or forces a voltage, depending on which operating mode
is selected.

SENSE is a high impedance analog input which measures
the DUT voltage input in the MV operating mode.

FORCE and SENSE are brought out to separate pins to
allow remote sensing.

*IF/VF *VM/IM noitarepOfoedoM

0 0 egatloVerusaeM,tnerruCecroF

0 1 tnerruCerusaeM,tnerruCecroF

1 0 egatloVerusaeM,egatloVecroF

1 1 tnerruCerusaeM,egatloVecroF

1SR 0SR egnaR tnerruC
egnaR R.txE"lanimoN"

0 0 A Aµ2± M1=AR Ω

0 1 B Aµ02± K001=BR Ω

1 0 C Aµ002± K01=CR Ω

1 1 D Am2± K1=DR Ω

VOUT (@ I = 0) = 13V

VOUT (@ 2 mA) = 0V

VOUT (@ 2 mA) = 11.0V

VOUT (@ 200 µA) = 12.8V (in Range D)

VOUT (@ –200 µA) = –1.8V (in Range D)

VOUT (@ I = 0) = –2.0V

VCC = +15.5V

VEE = –4.5V

V

No restrictions

�IMIN (–2 mA) IMAX (2 mA)

NOTE:  Negative current implies current is flowing into the 4707 from DUT.

Figure 1.  PMU Functionality
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Force Current Mode (see page 15)

In the FI mode (FV/FI* = 0), IVIN is a high impedance
analog voltage input that is converted into a current at
the FORCE pin using the following relationship:

Forced Current  =  IVIN / REXT

(Positive current is defined as current flowing out of the
FORCE pin.)  The IVIN input voltage range and forced cur-
rent (at FORCE) can be seen in Table 4.

Table 4.

Measure Voltage Mode

In the MV mode (MI/MV* = 0), DUT voltage is measured
via the SENSE input pin.  Note that EXT_SENSE_SEL = 0
when the Edge4707 SENSE is used.  This measured volt-
age is also tested with the on-board window comparator.

Comparator

The Edge4707 features an on-board window comparator
which provides two-bit measurement range classification.
IVMAX and IVMIN are high impedance analog inputs that
establish the upper and lower thresholds for the window
comparator.

In the MI mode, an I/V MAX input of +2V will set the
upper threshold of the window comparator to a voltage
corresponding to +FSC (full-scale current), and an I/V MIN
input of –2V will set the lower threshold to a voltage
corresponding to –FSC (positive current is defined as
current flowing out of the PMU).

DUTGTL the DUTLTH are LVTTL compatible outputs which
indicate the range of the measured parameter in relation
to IVMIN and IVMAX.  Comparator functionality is sum-
marized in Table 5 for MI Mode and Table 6 for MV mode.

Circuit Description (continued)

IVMON

IVMON is a real time analog voltage output which tracks
the sensed parameter.

In the MV mode, the output voltage displayed at IVMON is
a 1:1 mapping of the SENSE voltage.   In the MI mode,
IVMON follows the equation:

IVMON = I(measured) * REXT

Using nominal values for the external resistors (RA, RB,
RC, and RD),  a voltage at IVMON of +2V corresponds to
Imax and –2V corresponds to Imin  of the selected current
range.

The IVMON pin can also be placed into a high impedance
state by using the DISABLE input (see Table 3).

Table 3.

Force Voltage Mode

In the FV mode (FV/FI* = 1), VINP is a high impedance
analog voltage input that maps directly to the voltage forced
at the FORCE pin.

Measure Current Mode

In the MI mode (MI/MV* = 1), a current monitor is
connected in series with the PMU forcing amplifier.  This
monitor generates a voltage that is proportional to the
current passing through it, and is brought out to IVMON.
This voltage (corresponding to the measured current) is
also tested by the on-board window comparator.

elbasiD *VM/IM retemaraPdesneS

1 X ecnadepmIhgiH

0 0 egatloVderusaeM

0 1 tnerruCderusaeM

NIVI gnidnopserroC
tnerruCdecroF

V2+ )elacslluf(xamI

V0 0

V2– )elacslluf(nimI
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Circuit Description (continued)

NOITIDNOCTSET HTLTUD LTGTUD

XAMVI>NOMVI
XAMVI<NOMVI

0
1 A/N

NIMVI>NOMVI
NIMVI<NOMVI A/N 1

0

XAMVI<NOMVI
dna

NIMVI>NOMVI
1 1

NOITIDNOCTSET HTLTUD LTGTUD

XAMVI>ESNES
XAMVI<ESNES

0
1 A/N

NIMVI>ESNES
NIMVI<ESNES A/N 1

0

XAMVI<ESNES
dna

NIMVI>ESNES
1 1

Table 5.  MI Comparator Truth Table

Table 6.  MV Comparator Truth Table

Figure 2.  Block Diagram of the PMU Section of One Channel

�

FI

FI

FV

FV

MI

MV

VINP

E_FC_IN 

E_FCSEL 

I_FCSEL

E_SN_IN

E_SNSEL

IVIN

FV / FI*
MI / MV*

IVMON

DISABLE

IVMAX

IVMIN

Rext (1 of 4)
FORCE

SENSE

DUTLTH

DUTGTL
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Circuit Description (continued)

REXT Selection

The Edge 4707 is designed for the voltage drop across
RA, RB, RC, and RD to be ≤  2V with the maximum current
passing through them.  However, these resistor values
can be changed to support different applications.

Increasing the maximum current beyond the nominal range
is not recommended.  However, decreasing the maximum
current is allowed by increasing the external resistor using
the equation IMAX = 2V / REXT.

Switch Operation on Force and Sense Lines

Each channel of the Edge4707 features two 100Ω
switches connected to the FORCE output pin and one 1KΩ
switch connected to the SENSE input pin.  These switches
are controlled by the TTL compatible inputs I_FCSEL,
E_FCSEL, and E_SNSEL.  Switch operation is described
in Table 7.

Table 7.

These switches can be configured to route the Edge4707
for external forcing or sensing operations (see Figure 2).
For external forcing operation, the switch controlled by
I_FCSEL can be used to internally isolate the PMU from
the FORCE output.  This enables the user to connect the
FORCE pin to an external source connected to the E_FC_IN
pin using the switch controlled by the E_FC_SEL input.
When operating with an external source such as the
Edge720, it is recommended that FV/FI* be set to 0 in
order to reduce the amount of capacitance added to the
FORCE pin by the Edge4707.  I_FCSEL and E_FCSEL
functionality is described in Table 8.

Table 8.

For external sense operation, the switch controlled by
E_SNSEL can be used to internally connect the SENSE
input pin to the E_SN_IN output pin (see Figure 2).  This
allows the user to use the E_SN_IN pin for remote sensing.

Analog MUX

The Edge4707 has a separate analog mux section which
is intended for 12V flash programming signal muxing with
lower, more standard voltages.  There are five inputs for
this section, all of which are brought out to external pins
(see Figure 3).  The two outputs, DVH and DVL, connect
to driver reference voltages of the Edge720 (or other pin
electronics drivers).

Figure 3.  Analog MUX Section
(Typically used to provide flash programming and standard

voltages to driver pin electronic references.)

The truth table for SV-SEL is shown in Table 9.

Table 9.  SV-SEL Truth Table

LES_VS

0 HIV=HVD
LIV=LVD

1
HHIV=HVD
HLIV=LVD

)egatlovrepus(

LESCF_I LESCF_E ECROF

0 0 ZiH

1 1 noitidnoClagellI

1 0 PNIV

0 1 NI_CF_E

hctiwS tceleShctiwS
emaN

esolC/nepO
hctiwSnoetatS

001 Ω, lanretniot
yrtiucricecrof

LESCF_I nepO=0
desolC=1

001 Ω, lanretxeot
yrtiucricecrof

LESCF_E nepO=0
desolC=1

K1 Ω lanretxeot,
yrtiucricesnes

LESNS_E nepO=0
desolC=1

VIH

VIHH

VIL

VILH

SV_SEL

1 KΩ Switches

DVH

DVL
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Circuit Description (continued)

Short Circuit Protection

The Edge 4707 is designed to survive a direct short circuit
to any legal voltage at the FORCE and SENSE pins, by
virtue of a limited current, which results from the presence
of an external current sense resistor (normally 1 KΩ to
1MΩ) in the FORCE path.

Transient Clamps

The Edge 4707 has on-board clamps to limit the voltage
and current spikes that might result from either changing
the current range or changing the operating mode.
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Application Information

Required External Components (Per Channel)

RA

100 pF

1 MΩ

100 KΩ

10 KΩ

1 KΩ

RB

RC

RD

RES_IN

FORCE

DUT LTH

COMP1

COMP3

COMP2

VCC

VCC

.01 µF.1 µF .01 µF.01 µF .1 µF

VEE

VEE

DUT GTL

SENSE

VDD

VDD

100 pF

Actual decoupling capacitor values depend
on the system environment.

To DUT

COMP4

Edge4707
100 pF

To LVTTL Gate

To LVTTL Gate

VDD

RPU RPU

Choose RPU such that 
VDD

 < 1 mARPU
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Maximum Input Voltage Range for FV Mode

In order to ensure that the full-scale output voltage range
(FSV) can be achieved by the 4707, errors such as gain,
linearity, and offset must be taken into account when
determining the input voltage range required at VINP.  The
equations in Table 10 can be used to determine the input
voltage range required at VINP to achieve full scale voltage
(FSV) at the FORCE pin.

Table 10.

Example:  If it is desired to operate the 4707 with a FV
range of –2V to 13V, the VINP input voltages in Table 11
may be required.

Table 11.

PNIV ECROF

V3.31 V31+

V31.2– V2–

)esaCtsroW(PNIV ECROF

VSF
niaG V+ SO rorrEytiraenIL+ VSF+

VSF–
niaG V+ SO rorrEytiraenIL+ VSF–

Application Information (continued)

Calibration

In order to attain a high degree of accuracy in a typical
ATE application, offset and gain errors are accounted for
through software calibration.  When operating the
Edge4707 in the Measure Current (MI) or Force Current
(FI) modes, an additional source of error, common mode
error, should be accounted for.  Common mode error is a
measure of how the common mode voltage, VCM, at the
input of the current sense amplifier affects the forced or
measured current values (see Figure 4).  Since this error
is created by internal resistors in the current sense
amplifier, it is very linear in nature.

Using the common mode error and common mode linearity
specifications, one can see that with a small number of
calibration steps (see Applications note E4707-A1), the
effect of this error can be significantly reduced.

Figure 4.  Graphical Representation
 of Common Mode Error

CM Error = Slope

CM Linearity
VOS @ IVMON

MI Common Mode Error

VCM @ FORCE

19.5 mV

2 mV

–2 mV

–3 mV

13V–2V

NOTE:  In some cases, slope may be negative.
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Application Information (continued)

Maximum Input Voltage Range for FI Mode

In order to ensure that the full-scale output current range
(FSC) can be achieved by the 4707, errors such as gain,
linearity, common mode, and offset must be taken into
account when determining the input voltage range
required at IVIN.  The equations in Table 12 can be used
to determine the input voltage range required at IVIN to
achieve full scale current (FSC) at the FORCE pin.

Table 12.

Example:  To guarantee that the 4707 is capable of forcing
± 2 mA with REXT = 1KΩ (Range D), the input voltages
in Table 13 may be required.

Table 13.

NIVI gnidnopserroC
tnerruCdecroF

V51.2 Am2

V51.2– Am2–

)esaCtsroW(NIVI gnidnopserroC
tnerruCdecroF

V2
niaG V+ SO rorrEytiraeniL+rorrEedoMnommoC+ CSF+

V2–
niaG V+ SO rorrEytiraeniL+rorrEedoMnommoC+ CSF–
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Package Information

PIN Descriptions

E2

D

D2

E

0.10

–A–

–B–

B

A

C

D

E

F

G

H

J

K

L

M

N

P

14 13 12 11 10 9 8 7 6 5 4 3 2 1

E1

D1

Detail B

Top View

Bottom View
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Package Information (continued)

/ /   ccc   C

/ /   bbb  C

     aaa   C

–C–�

A2

A

C

A1

6

5

f

f

e

φφ
0.20   S  C  A  S  B  S

φ0.75   S  C

NX   b

4

Detail A

Side View

Detail A Detail B

NOTES:
1. All dimensions are in millimeters.

2. ‘e’ represents the basic solder ball grid pitch.

3. ‘M’ represents the basic solder ball matrix size, and symbol ‘N’ is

the maximum allowable number of balls after depopulating.

4. ‘b’ is measurable at the maximum solder ball diameter parallel

to primary datum –C–.

5. Dimension ‘ccc’ is measured parallel to primary datum –C–.

6. Primary datum –C– and seating plane are defined by the spherical

crowns of the solder balls.

7. Package surface shall be matte finish charmilles 24 to 27.

8. Package warp shall be 0.050 mm maximum.

9. Substrate material base is BT resin.

10. The overall package thickness ‘A’ already considers collapse balls.

secnerefeRlanoisnemiD

.FER .NIM .MON .XAM

A 03.1 54.1 55.1

1A 03.0 04.0 54.0

2A 56.0 07.0 57.0

D 08.11 00.21 02.21

1D .CSB04.01

2D 08.11 00.21 02.21

E 08.11 00.21 02.21

1E .CSB04.01

2E 08.11 00.21 02.21

b 05.0 55.0 06.0

c 53.0

aaa 51.0

bbb 02.0

ccc 52.0

e 527.0 08.0 578.0

f 07.0 08.0 09.0

M 41

N 081
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Recommended Operating Conditions

Absolute Maximum Ratings

retemaraP lobmyS niM pyT xaM stinU

)DNGotevitaler(ylppuSrewoPgolanAevitisoP CCV 52.51 5.51 57.51 V

)DNGotevitaler(ylppuSrewoPgolanAevitageN EEV 57.4– 5.4– 52.4– V

ylppuSrewoPgolanAlatoT EEV–CCV 5.91 02 5.02 V

)DNGotevitaler(ylppuSrewoPlatigiD DDV 51.3 3.3 54.3 V

erutarepmeTesaC CT 52 56 C˚

retemaraP lobmyS niM pyT xaM stinU

ylppuSrewoPevitisoP CCV 02 V

ylppuSrewoPevitageN EEV 01– V

ylppuSrewoPlatoT EEV–CCV 0 12 V

ylppuSrewoPlatigiD DDV 5.–DNG CCV V

stupnIlatigiD 5.– 0.7 V

stupnIgolanA 5.–EEV 5.+CCV V

egatloVnwodkaerBXUMgolanA –]HL,HH,L,H[IV
]H,L[VD

EEV–CCV V

XUMfoytilibapaCtnerruC I XUM 8.4– 8.4 Am

egatloVnwodkaerBhctiwSesneSdnaecroFlanretxE ECROF–NI_CF_E
ECROF–NI_NS_E

EEV–CCV V

erutarepmeTegarotS 55– 051+ C˚

erutarepmeTnoitcnuJ 56– 051+ C˚

erutarepmeTgniredloS 062 C˚

Stresses above listed under “Absolute Maximum Ratings” may cause permanent damage to the device.  This is a
stress rating only and functional operation of the device at these or any other conditions above those listed in the
operational sections of this specification is not implied.  Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.
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DC Characteristics

retemaraP lobmyS niM pyT xaM stinU

)1etoN(noitpmusnoCylppuSrewoP
ylppuSevitisoP
ylppuSevitageN

)tnecseiuQ(ylppuSlatigiD

CCI
EEI
DDI I DAOL

03
03
1

Am
Am
Am

)3,2setoN(oitaRnoitcejeRylppuSrewoP
zHM1

zHk005
zHk001

RRSP
5.8–
5.41–

92–

Bd
Bd
Bd

Power Supplies

Force Voltage

Measure Current

retemaraP lobmyS niM pyT xaM stinU

PNIV@egnaRegatloVtupnI PNIV 2+EEV 57.1–CCV V

tnerruCsaiBtupnI saibI 1– 0 1 Aµ

tnerrucelacsllufevitisop(egatloVgnicroFtuptuO
)TXERhguorht

)TXERhguorhttnerruc0(egatloVgnicroFtuptuO
tnerrucelacsllufevitagen(egatloVgnicroFtuptuO

)TXERhguorht

ECROF

ECROF
ECROF

52.2+EEV

52.2+EEV
52.4+EEV

52.4–CCV

52.2–CCV
52.2–CCV

V

V
V

ycaruccAegatloV
tesffO

niaG
ytiraeniL

soV 001–
589.
520.0– 10.±

001
510.1
520.0+

Vm

RSF%

retemaraP lobmyS niM pyT xaM stinU

tnemerusaeMtnerruC
tesffOtnerruCerusaeM

niaG
)NOMVItaderusaem(ytiraeniL

V52.5–CCVot52.4+EEV=ECROF
V52.4–CCVot52.5–CCV=ECROF

V SO 051–
589.

50.–
80.–

10.±

051+
510.1

50.
80.

Vm

RSF%
RSF%

)5etoN(rorrEedoMnommoC 5.1 V/Vm

ytiraeniLedoMnommoC 50.– 50. RSF%
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DC Characteristics (continued)

Force Current

retemaraP lobmyS niM pyT xaM stinU

NIVI@egnaRegatloVtupnI NIVI 2+EEV 31–CCV V

tnerruCsaiBtupnI saibI 1– 0 1 Aµ

tnerruCgnicroFtuptuO
AegnaR
BegnaR
CegnaR
DegnaR

ECROF
2–
02–
002–

2–

2
02
002

2

Aµ
Aµ
Aµ
Am

)4etoN(ycaruccAtnerruC
tesffO

niaG
)NOMVItaderusaem(ytiraeniL

V52.5–CCVot52.4+EEV=ECROF
V52.4–CCVot52.5–CCV=ECROF

V SO 5.2–
589.

50.–
80.–

10.±

5.2
510.1

50.
80.

RSF%

RSF%
RSF%

)5etoN(rorrEedoMnommoC 5.1 V/Vm

ytiraeniLedoMnommoC 50.– 50. RSF%

retemaraP lobmyS niM pyT xaM stinU

tnemerusaeMegatloV
tesffOegatloVerusaeM

niaG
ytiraeniL

001–
589.
520.– 10.±

001
510.1
520.

Vm

RSF%

Measure Voltage

Digital Inputs (FV/FI*, MI/MV*, RS0, RS1, DISABLE, I_FCSEL, E_FCSEL, E_SNSEL, SV_SEL)

retemaraP lobmyS niM pyT xaM stinU

leveLwoLtupnI LIV 8.0 V

leveLhgiHtupnI HIV 0.2 V

DDVotV0@tnerruCsaiBtupnI NII 1– 0 1 Aµ
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DC Characteristics (continued)

External Force & Sense Switches

retemaraP lobmyS niM pyT xaM stinU

sehctiwSecroFlanretxE–ecnatsiser-nO R CRF_NO 09 531 Ω

sehctiwSesneSlanretxE–ecnatsiser-nO R SNS_NO 0001 0021 Ω

)6etoN(tnerruCegakaeL)nepOhctiwS(ZiH
edoMIF,V31+ot3–=ECROF@

KAELI 01– 01+ An

tupnIhctiwSecroFlanretxEtatnerruCegakaeL
)nepOhctiwS(

KAELI 01– 01+ An

egnaRegatloVtupnIelbasU EEV CCV V

)6etoN()denibmoC(esneSdnaecroFfoecnaticapaC C SNS_CFR 8 Fp

NI_CF_EroftnerruCmumixaM CRFI 6– 6 Am

retemaraP lobmyS niM pyT xaM stinU

egnaRegatloVtupnIelbasU EEV CCV V

Aµ005@)ecroF(ecnatsiser-nO R XUM_NO 006 0001 Ω

tnerruCegakaeL I XUM_KAEL 002 An

Analog MUX

retemaraP lobmyS niM pyT xaM stinU

edoMDELBASIDniegakaeL
V31+otV2.2–=NOMVI@

I NOMVI_KAEL 001– 001+ An

IVMON
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Digital Outputs (DUTLTH, DUTGTL)

retemaraP lobmyS niM pyT xaM stinU

leveLwoLtuptuO
@ I LO Aµ002= LOV 004 Vm

leveLhgiHtuptuO
@ I HO )7etoN(Aµ01= HOV 4.2 DDV V

retemaraP lobmyS niM pyT xaM stinU

egnaRegatloVXAMVI 57.1+EEV 57.1–CCV V

egnaRegatloVNIMVI 57.1+EEV 57.1–CCV V

)XAMVI,NIMVI(tesffOrotarapmoC 001– 001+ Vm

XAMVI,NIMVItatnerruCsaiBtupnI 1– 1+ Aµ

Comparator

DC Characteristics (continued)

Above DC Characteristic specifications are guaranteed under Recommended Operating Conditions unless
otherwise noted.

Note 1: Under no load conditions.
Note 2: Guaranteed by design and characterization.  Not production tested.
Note 3: PSRR is tested from VCC/VEE supplies to FORCE and IVMON outputs.  Characterized in FV/MI and

FI/MV modes.
Note 4: Includes effect of 1% resistor tolerance.
Note 5: The mV/V units shown are derived as follows: (∆offset current * range resistance) / ∆output force voltage.
Note 6: Test Conditions:  E_FC_SEL = I_FC_SEL = 0; FV/FI* = 0, FORCE and SENSE tied together.
Note 7: Measured with 50 KΩ pull-up to VDD.
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retemaraP lobmyS niM pyT xaM stinU

)6,1setoN(emiTgniltteStnerruCtuptuOECROF
)eulavlaniffo%1.0oT(

Fp001=2PMOCdna1PMOCneewteb.paCrof
AegnaR

D,C,BsegnaR

2
052

sm
sµ

)7,1setoN(emiTgniltteSegatloV)erusaeM(ESNES
)eulavlaniffo%1.0oT(

Fp001=2PMOCdna1PMOCneewteb.paCrof
AegnaR

D,C,BsegnaR
57.1
522

sm
sµ

rotinoMV/I
yaleDnoitagaporPZiHoteurTELBASID

yaleDnoitagaporPevitcAoteslaFELBASID
052
002

sn
sn

Force Current/Measure Voltage

AC Characteristics

retemaraP lobmyS niM pyT xaM stinU

)2,1setoN(emiTgniltteSegatloVtuptuOECROF
)eulavlaniffo%1.0oT(

Fp001=2PMOCdna1PMOCneewteb.paCrof
AegnaR

D,C,BsegnaR
035
011

sµ
sµ

)5,1setoN(emiTgniltteStnerruCderusaeM
)eulavlaniffo%1.0oT(

Fp001=2PMOCdna1PMOCneewteb.paCrof
AegnaR

D,C,BsegnaR
4.1
051

sm
sµ

rotinoMV/I
yaleDnoitagaporPZiHoteurTELBASID

yaleDnoitagaporPevitcAoteslaFELBASID
052
002

sn
sn

Force Voltage/Measure Current
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AC Test Conditions:  COMP3 = 100 pF to Ground, COMP4 = 100 pF to RES_IN, Load at FORCE/SENSE combined
output = 100 pF.

Note 1: Settling times are not production tested.  Guaranteed by characterization.
Note 2: Measured from 2V step at VINP to FORCE output.
Note 3: Test Conditions:  50kΩ to +3.3V pullup used.
Note 4: Not production tested.  Guaranteed by characterization.  Test Conditions: VIHH = 13.5V,

VIH = 7.5V, measured when SV_SEL is switched from low to high; measured at 90% of voltage
difference of VIHH – VIH.

Note 5: Measured from 2V step at VINP to IVMON output.
Note 6: Measured from 2V step at IVIN to FORCE output.
Note 7: Measured from 2V step at IVIN to IVMON output.

AC Characteristics (continued)

retemaraP lobmyS niM pyT xaM stinU

)4etoN(yaleDnoitagaporPhctiwS 052 sn

Analog MUX

retemaraP lobmyS niM pyT xaM stinU

)3etoN(yaleDnoitagaporP 52 sµ

Comparator
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Ordering Information

Contact Information

Semtech Corporation
High-Performance Division

10021 Willow Creek Rd., San Diego, CA 92131
Phone: (858)695-1808  FAX (858)695-2633

rebmuNledoM egakcaP

GBA7074E mm21xmm21daeL081
AGBxelF

GBA7074MVE eludoMnoitaulavE7074egdE
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Revision History

Current Revision Date: September 24, 2001
Previous Revision Date: July 16, 2001

#egaP emaNnoitceS noisiveRsuoiverP noisiveRtnerruC

lla
"yranimilerP"ot"tegraT"morfegnahC

:dda s'#elbat&erugiF

1 serutaeF

egnaRtuptuOV31+/V2–
)tnerrucelacsllufta(V11+/V0(

)tnerrucorez(egnaRtuptuOV31otV2–

:dda )tnerruCelacSlluF(egnaRtuptuOV11otV0

margaiDkcolBlanoitcnuFetadpU

6 stupnIlortnoC :ddA dnetaecnetneswen:1arap

hpargarapdn2weN

selbatenibmoC

7 noitpircseDtiucriC ,edoMtnerruCerusaeM,edoMegatloVecroF,NOMVI:snoitceS
desiverselbat,nettirweryletelpmoc-edoMtnerruCecroF

:ddA noitceSrotarapmoC

9 noitpircseDtiucriC noitceselohW-seniLesneSdnaecroFnonoitarepOhctiwS
nettirwer

:ecnetnestsal,arapts1,XUMgolanA
...017egdEehtfosegatlov...

:ecnetnestsal,arapts1,XUMgolanA
...027egdEehtfosegatlov...

21,11 noitamrofnInoitacilppA erugiFdetadpU

:ddA snoitceSnoitamrofnInoitacilppA

61 gnitarepOdednemmoceR
snoitidnoC 81:niM,ylppuSrewoPgolanAlatoT 5.91:niM,ylppuSrewoPgolanAlatoT

71 egatloVecroF
:eteleD egatloVelacSlluFeveihcAotegnaRegatloVtupnI

:ddA PNIV@egnaRegatloVtupnI

71 tnerruCerusaeM V52.5–CCVot52.4+EEV
V52.4–CCVot42.5–CCV

8.1:xaM,rorrEedoMnommoC

V52.5–CCVot52.4+EEV=ECROF
V52.4–CCVot42.5–CCV=ECROF

5.1:xaM,rorrEedoMnommoC

:ddA ytiraeniLedoMnommoC

81 tnerruCecroF :ddA :ddA NIVI@egnaRegatloVtupnI

91 tnerruCecroF

5:xaM,5–:niM,tesffO

:eteleD tnerruCelacSlluFeveihcAotegnaRegatloVtupnI

5.2:xaM,5.2–:niM,tesffO

V52.5–CCVot52.4+EEV
V52.4–CCVot42.5–CCV

8.1+:xaM,rorrEedoMnommoC

V52.5–CCVot52.4+EEV=ECROF
V52.4–CCVot42.5–CCV=ECROF

5.1:xaM,rorrEedoMnommoC

:ddA ytiraeniLedoMnommoC

12 rotarapmoC ,egnaRegatloVNIMVI&egnaRegatloVXAMVI
5.31+:xaM,5.2–:niM

,egnaRegatloVNIMVI&egnaRegatloVXAMVI
57.1–CCV,57.1+EEV:niM

:eteleD tnemeriuqeRevirdrevOmuminiM

.3etoNweN

:eteleD 8etoN

22 erusaeM/tnerruCecroF
egatloV dna ecroF

tnerruCerusaeM/egatloV

:eteleD senilFp006=2PMOCdna1PMOCneewteb.paCrof
ESNESdnaECROFrednu

22 snoitidnoCtseTCA ...dnuorGotFp001... ...NI_SERotFp001...

32 noitamrofnIgniredrO :eteleD noitamrofnieiD
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Revision History

Current Revision Date: June 27
Previous Revision Date: May 9, 2001

#egaP emaNnoitceS noisiveRsuoiverP noisiveRtnerruC

9 noitcetorPtiucriCtrohS
1yllamron(rotsiserlanretxeegralafoecneserpeht...

KΩ M1ot Ω .htapESNESdnaECROFehtni)
rotsiseresnestnerruclanretxenafoecneserpeht..

K1yllamron( Ω M1ot Ω .htapECROFehtni)

31 sgnitaRxaMbA :ddA rahCCDmorfdevom(XUMfoytilibapaCtnerruC
)noitces

61 XUMgolanA Aµ05@)ecroF(ecnatsiser-nO Aµ005@)ecroF(ecnatsiser-nO

:evoM elbaTsgnitaRxaMbAotXUMfoytilibapaCtnerruC

Current Revision Date: May 9, 2001
Previous Revision Date: May 4, 2001

#egaP emaNnoitceS noisiveRsuoiverP noisiveRtnerruC

71 rotarapmoC :ddA )XAMVI,NIMVI(tesffOrotarapmoC

71 setoNrahCCD ...detsetnoitcudorpyllautcA:8etoN ...detsetnoitcudorP:8etoN

Current Revision Date: July 16, 2001
Previous Revision Date: June 27, 2001

#egaP emaNnoitceS noisiveRsuoiverP noisiveRtnerruC

41 egatloVecroF
egatloVelacSlluFeveihcAotegnaRegatloVtupnI

3.31:xaM,3.2–:niM
egatloVelacSlluFeveihcAotegnaRegatloVtupnI

59.1–CCV,59.1+EEV:niM

tnerrucelacsllufevitisop(egatloVgnicroFtuptuO
5.4–CCV:xaM,5.2+EEV:niM,)TXERhguorht

hguorhttnerrucelacsllufevitisop(egatloVgnicroFtuptuO
52.4–CCV:xaM,52.2+EEV:niM,)TXER

)TXERhguorhttnerruc0(egatloVgnicroFtuptuO
5.2–CCV:xaM,5.2+EEV:niM

)TXERhguorhttnerruc0(egatloVgnicroFtuptuO
52.2–CCV:xaM,52.2+EEV:niM
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