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• Automated Test Equipment (ATE)
• Cost Sensitive applications requiring multiple

programmable voltage and currents

The Edge6435/6436 features 2 ranks of input latches
into each DAC, whereby all DAC values may be updated
at one time.

For Automated Test Equipment, the Edge6435/6436 can
support Pin Electronics and Parametric Measurement Units
whose outputs are in the range of –3.25V to +13V, and
Driver Super Voltages to +13V after calibration.  It provides
10 or 5 per pin levels for 4 or 8 channels respectively.
The Edge6435/6436 is designed such that DACs may be
shared for various levels whereby minimizing the total
number of DACs required in a specific application.

The Edge6435/6436 is a low-cost, 40-channel, monolithic
ATE level DAC solution manufactured in a wide-voltage
bi-CMOS process.

The Edge6435/6436 features independent buffered
voltage and current outputs that are serially programmed
and can be used to provide all of the reference levels
required for up to 8 channels of pin electronics in an ATE
system.

Designated Voltage Output DACs
– Wide Voltage Range (16.75V)
– Adjustable Full-Scale Range
– Adjustable Minimum Offset Voltage
– 13-bit Resolution
– 11-bit Accuracy (E6436)
– 10-bit Accuracy (E6435)

Selectable Voltage/Current Output DACs
– Wide Voltage/Current Range (16.75V/2 mA)
– Adjustable Full-Scale Range
– Adjustable Minimum Offset
– Configurable as either Voltage or Current Output
– 13-bit Resolution
– 11-bit Accuracy (E6436)
– 10-bit Accuracy (E6435)

Designated Current Output DACs
– 1.6 mA Range
– Adjustable Full-Scale Range
– 6-bit Resolution

On-chip, digital storage of offset and gain calibration
coefficients allow the E6435/6436 output levels to be
programmed using “Ideal Code”, helping to reduce some
of the complexity and time normally associated with
programming level DACs in ATE systems.

PINCAST allows the Edge6435/6436 to further reduce
this complexity and time by allowing channels across
multiple Edge6435/6436 devices to be digitally assigned
to up to 8 distinct sets that can be addressed and
programmed with a limited number of instructions.

• 40 DACs Partitioned into 4 Groups for 4 or 8
Pin Channels

• Wide Voltage Output Range (16.75V Range)
• 24 Voltage DACs per Package
• 8 Voltage / Current DACs per Package
• 8 Current DACs per Package
• Adjustable Full-Scale Range and Offset per Group
• DUT GND or Analog GND Reference per Group
• Self-Calibrating DACs via Internal Offset,

Gain Registers
• Two Offset, Gain Registers to Support Sharing of

DACs
• DAC Programming per Channel or Set of Channels
• Readback of DAC Input Data and Output Value
• Small 100-Pin MQFP Package
• Low-Cost, Highly Integrated Multi-DAC Solution
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Functional Block Diagram
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PIN Description

emaNniP #niP noitpircseD

seilppuSrewoP

CCVA 67,85,92 )ylppuSreffuBtuptuO(sniPylppuSgolanAevitisoP

EEVA ,82,72,22,3,2
77,37,16,75

sniPylppuSgolanAevitageN

DDVA 69,47,06,62,12 )ylppuSCADeroC(sniPylppuSgolanAevitisoP

DNGA 99,57,95,52,02 sniPdnuorGylppuSgolanA

DDVD 76,56 sniPtupnIylppuSlatigiD

DNGD 86,46 sniPdnuorGylppuSlatigiD

FERV 96,36,4 tupnIegatloVecnerefeR

sniPO/IlatigiD

NIKLC 41 .niptupnikcolC

NIDS 21 tfihstupni5346Eehtotnisdrowtib-42daerotdesusitahtniptupniatadlaireS
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DAOL 51 tfihstupniatadlairesehtmorfatadforefsnartehtsreggirttahtniptupnilatigiD
.zHM33otputaretsigerCADlartnecehtotretsiger

EROTS 01 .sehctalAknarehtetadpuotdesusitahtniptupnilatigiD

ETADPU 9 .sehctalBknarehtetadpuotdesusitahtniptupnilatigiD

KNAR 66 CADehtsasehctalBknarroAknarehtniatadrehtiestcelestahtniptupnilatigiD
.tupni

TAMROF 11 gnidoced"lennahc-8"ro"lennahc-4"neewtebtcelesotdesuniptupnilatigiD
.semehcs

*TESER 7 .etatsnwonkaotnitignicalpyb5346EehtezilaitiniotdesusitahtniptupnilatigiD

NECAD 6 ro)sCADtuptuoegatloV(V0~stuptuoCADllatesotdesusitahtniptupnilatigiD
.)sCADtuptuotnerruC(Am0~

TUODS 71 .niptuptuoatadlaireS

sniPcitsongaiD

EDOM_TSET 61 .snoitcnufTUO_DLdnaTUO_CADehtelbasid/elbaneotdesusitahtniptupnilatigiD

TUO_CAD 45 detcelesafoleveltuptuoehtsyalpsidtahtniptuptuoegatlovgolanaecnadepmihgiH
.nipEDOM_TSETehtgnisudelbanenehw)scitsongaidlevelmetsysrofdesu(CAD
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.nipTUO_DL
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.hctalBknar
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PIN Description (continued)

emaNniP #niP noitpircseD

sCADtuptuOegatloVtiB-31

0_ATUOV
1_ATUOV
2_ATUOV
3_ATUOV
4_ATUOV
5_ATUOV
6_ATUOV
7_ATUOV
8_ATUOV
9_ATUOV
01_ATUOV
11_ATUOV
21_ATUOV
31_ATUOV
41_ATUOV
51_ATUOV

39
29
19
09
98
88
78
68
58
48
38
28
18
08
97
87

.sniPtuptuOCADegatloVApuorG

0_BTUOV
1_BTUOV
2_BTUOV
3_BTUOV
4_BTUOV
5_BTUOV
6_BTUOV
7_BTUOV

03
13
23
33
43
53
63
73

.sniPtuptuOCADegatloVBpuorG

sCADtuptuOtnerruC/egatloVelbatceleStiB_31

0_CTUOV
1_CTUOV
2_CTUOV
3_CTUOV
4_CTUOV
5_CTUOV
6_CTUOV
7_CTUOV

83
14
24
54
64
94
05
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.sniPtuptuOCADegatloVCpuorG

0_CTUOI
1_CTUOI
2_CTUOI
3_CTUOI
4_CTUOI
5_CTUOI
6_CTUOI
7_CTUOI

93
04
34
44
74
84
15
25

.sniPtuptuOCADtnerruCCpuorG

sCADtuptuOtnerruCtiB-6

0_DTUOI
1_DTUOI
2_DTUOI
3_DTUOI
4_DTUOI
5_DTUOI
6_DTUOI
7_DTUOI

81
91
1
001
89
79
59
49

.sniPtuptuOCADtnerruCDpuorG
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PIN Description (continued)

emaNniP #niP noitpircseD

snoitcennoCrotsiseR

RETSAM_R 07 dna,B_NIAGV_R,A_NIAGV_RhtiwnoitanibmocnidesunoitcennocrotsiserlanretxE
egatlovCdna,B,ApuorGehtrofegnartuptuomumixamehttesotC_NIAGV_R

.sCADtuptuo

A_NIAGV_R 17 ehttesotRETSAM_RhtiwnoitanibmocnidesunoitcennocrotsiseRlanretxE
.stuptuoCADegatlovApuorgehtrofegnarmumixam

B_NIAGV_R 42 ehttesotRETSAM_RhtiwnoitanibmocnidesunoitcennocrotsiseRlanretxE
.stuptuoCADegatlovBpuorgehtrofegnarmumixam

C_NIAGV_R 65 ehttesotRETSAM_RhtiwnoitanibmocnidesunoitcennocrotsiseRlanretxE
.stuptuoCADegatlovCpuorgehtrofegnarmumixam

A_TESFFO_R 27 egatlovApuorgrofegatlovtesffoesabehttesotdesunoitcennocrotsiserlanretxE
.stuptuoCAD

B_TESFFO_R 32 egatlovBpuorgrofegatlovtesffoesabehttesotdesunoitcennocrotsiserlanretxE
.stuptuoCAD

C_TESFFO_R 55 egatlovCpuorgrofegatlovtesffoesabehttesotdesunoitcennocrotsiserlanretxE
.stuptuoCAD

C_NIAGI_R 26 tnerrucCpuorgehtrofegnarmumixamehttesotdesunoitcennocrotsiserlanretxE
.stuptuoCAD

D_NIAGI_R 5 tnerrucDpuorgehtrofegnarmumixamehttesotdesunoitcennocrotsiserlanretxE
.stuptuoCAD
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PIN Description (continued)
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Circuit Description

Chip Overview

The Edge6435/6436 provides 40 output levels.  These
outputs can easily be configured to generate the specific
analog voltage and current requirements for 4 or 8
channels of ATE pin electronics  including:

– 3 level driver
– Window comparator
– Active load
– Per pin PMU or PTU

without requiring any scaling or shifting via external
components.

Selection of 4 or 8 channel format is via the FORMAT
input.

Programming of the chip is done using a 6 wire digital
interface comprised of:

– Serial Data In
– Clock In
– Load

Grouping of DACs

DACs are separated into 4 or 8 channels of 4 distinct
functional groups.  Groups are defined by:

– Type (voltage or current output)
– Resolution (# of bits)
– Output range
– Output compliance.

Table 1 defines the DACs on a per group and channel
basis.

Group C DACs have both voltage and current output pins.

Group C DACs can be individually configured via the serial
interface to be either a voltage or current DAC (but not
both at the same time).

Tables 3 and 4 identify the code needed to configure Group
C DACs.  Please note that 24 clock cycles are required to
load the configuration code for each channel.

Table 1.  DAC Grouping

Note 1: The max DAC range is achieved through specific AVCC, AVEE, and Gain resistor settings.  See the
equations in the "DAC Voltage Output Overview", "DAC Current Output Overview", and specifications
for details.

Note 2: Group C has both voltage and current outputs.

etubirttA puorG
A

puorG
B

puorG
C

puorG
D

puorGnisCADfo#latoT
tamroFHC4 lennahcrep4 lennahcrep2 lennahcrep2 lennahcrep2

tamroFHC8 lennahcrep2 lennahcrep1 lennahcrep1 lennahcrep1

epyT V V I/V I

noituloseR
)stibfo#( 31 31 31 6

:egnaRtuptuO
)1etoN(egnaRCADxaM

egnaRtesffO
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V57.61
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V57.61
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Minimum / Maximum Output Voltages

See Table 2 for the minimum and maximum possible
voltages of a voltage output, where:

 VOFFSET[A:C] is defined in equation 2, and

Equation 3.

Resolution

The resolution of the DACs in Groups A, B and C is:

VRANGE_[A:C] /  (213  – 1)

where VRANGE_[A:C] is defined in Equation 4.

Range

The range of the DACs in Groups A, B and C is:

Equation 4.

External Resistors

Typically computed for R_MASTER = 100kΩ.

Table 2.  Minimum/Maximum Output Voltages

Circuit Description (continued)

gnitteSCAD
BSL...BSM V ]C:A[_TUO )V(

H0000 V :A[_TESFFO C]

HFFF1 V ]C:A[_XAM

Voltage Outputs DACs (Groups A, B, C)

The output voltage of each E6435/6436 VOUT DAC is a
function of external resistor values (R_MASTER, R_VGAIN
and R_OFFSET), a reference voltage level (VREF), contents
of digital offset and gain registers, and the programmed
input code (DATA).  The general equation that describes
the output voltage as a function of these variables is
presented below as Equation 1:

Equation 1.

where:
VOUT[A:C] is the output voltage of a Group A, B, or
C Voltage DAC.
VREF is an externally applied 2.5V reference voltage

R_VGAIN[A:C] is the value of an external resistor used
to set the range for Group A, B, or C DACs

R_MASTER is the value of an external resistor that
sets the bias point/range for the voltage DACs

CODE is the base-10 value of the binary code (DATA)
loaded into the DAC shift register (see Figures 4 and
5) after it has been modified by the contents of the
digitally programmable offset and gain calibration
registers as shown in Figure 2.

VOFFSET[A:C] is the raw DAC offset voltage that is
programmed using an external resistor per group,
R_OFFSET[A:C] as follows:

Equation 2.

As can be seen from Equation 1, the accuracy of the DAC
output voltage after calibration is dependent upon the
temperature coefficients of VREF and the external resistors.

VOUT_[A:C] = * 8 * VREF  + VOFFSET_[A:C]
R_VGAIN_[A:C]

R_MASTER
*

  CODE
8192

VOFFSET_[A:C]   =   –  VREF 
R_OFFSET_[A:C]

R_MASTER

VMAX_[A:C] = + VOFFSET_[A:C]
R_VGAIN_[A:C]

R_MASTER
8  *  VREF

8191
8192

**

=VRANGE_[A:C]
R_VGAIN_[A:C]

R_MASTER
8  *  VREF * 8191

8192
*
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Circuit Description (continued)

Current Output DACs (Groups C, D)

Group C DACs

The output current of each Group C Current DAC is a
function of an external resistor value (R_IGAIN_C), a
reference voltage level (VREF), contents of digital offset
and gain registers, and the input code (DATA).  The general
equation that describes the output current as a function
of these variables is presented below as Equation 5:

Equation 5.
where:

IOUT_C is the output current of the Group C Current
DAC

VREF is an externally applied 2.5V reference voltage

R_IGAIN_C is the value of an external resistor that
sets the output current range for Group C DACs
(60.97KΩ ≤  R_IGAIN_C ≤ 250KΩ)

CODE is the base-10 value of the binary code (DATA)
loaded into the DAC shift register (see Figures 4 and
5) after it has been modified by the contents of the
digitally programmable offset and gain calibraiotn
registers as shown in Figure 2.

Group D DACs

The output current of each group D DAC is a function of
an external resistor value (R_IGAIN_D), a reference voltage
level (VREF) and the input code (DATA).  The general
equation that describes the output current as a function
of these variables is presented below as Equation 6:

Equation 6.
where:

IOUT_D is the output current of the Group D DAC

VREF is an externally applied 2.5V reference voltage

IOUT_C = CODE
*

8192

50 x VREF
R_IGAIN_C

IOUT_D = DATA
*

64

50 x VREF
R_IGAIN_D

R_IGAIN_D is the value of an external resistor that
sets the output current range for Group D DACs
(78.12KΩ ≤  R_IGAIN_D ≤ 156.25KΩ)

DATA is the base-10 value of the binary code loaded
into the DAC shift register (see Figures 4 and 5).

Functional Description

Figure 1 provides a Functional Block Diagram.  Figures 2
and 3 show details of the data latches and logic for the
DACs.  The Edge6435/6436 features a serial data input
to program a channel or set of channel’s DACs and
functions.  The Edge6435/6436 also features self-
calibrating DAC outputs via internal offset and gain
registers (Figure 2).

Figures 4 and 5 show the format of the Serial Input Data
for 4 pin channel and 8 pin channel formats.

Figure 6 shows the Serial Data Programming Sequence

Tables 3 and 4 provide the Address Maps for 4 pin channel
and 8 pin channel formats.

FORMAT

FORMAT Low selects the 4 pin channel format.
FORMAT High selects the 8 pin channel format.
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Circuit Description (continued)Circuit Description (continued)

RESET*

RESET* low resets the input shift register (no CLKIN
required), the central register, and input registers.  With
RESET* high, the following leading edge of CLKIN will cause
reset condition to be removed (see Figure 21).  Two clock
cycles are required after RESET* is set to logic “high” for
the DAC outputs to be enabled.

Programming Sequence

The DACs are programmed serially  (see Figures 1 and 6).
On each rising edge of CLKIN, SDIN is loaded into a shift
register. It requires 24 Clocks to fully load the shift register.

LOAD

Following the serial input of a new DAC value, then LOAD
high for the leading edge of CLKIN loads the new DAC
value and its address into the Central Register.  Following
the loading of the Central Register, LOAD needs to go low
followed by a leading edge of CLKIN so as to enable the
address decoder (see Figure 6).

STORE

Following the LOAD of the Central Register and the enabling
of the address docoder, the channel or set of channels
addressed DACs input register or channel function is
“stored” by a CLKIN with STORE high.  Only upon the STORE
of a DAC or set of DAC’s “value latch” (Figure 2) does the
Edge6435/6436 compute the input to DAC’s Latch A (of
Rank A).  There needs to be at least one clock edge after
LOAD is set to logic “low” before STORE is set to logic
“high” (see Figure 21).

UPDATE

Following the STORE of multiple DAC values into Rank A
DAC latches, Rank B latches may be updated in parallel
with the values of their Rank A DAC latches by a CLKIN
with UPDATE high.  There must be at least 16 clock cycles
between when STORE is set to logic “low” and UPDATE is
latched to logic “high” in order to latch the latest data
(see Figure 21).

RANK Selection

Referring to Figures 1, 2 and 3:

RANK low selects Rank A latches to the DACs
(no CLKIN required).

RANK high selects Rank B latches to the DACs
(no CLKIN required).

DACEN

DACEN low forces all DAC voltage outputs to ~0V and all
current outputs to ~0 mA (no CLKIN required).  With
DACEN high, then a following leading edge of CLKIN will
cause DACs to be enabled (see Figure 23).

TEST MODE/SHIFTOUT*

TEST_MODE is used to enable the LDOUT and DACOUT
channels.  Once enabled (TESTMODE = 1), SHIFTOUT*
can be used to begin transmission of serial data through
the LDOUT pin, or DAC outputs can be monitored at the
DACOUT pin (see Figure 24) (TEST_MODE functionality
does not depend on CLKIN)).

When addressing DAC channels that have been assigned
to a PinCast “set”, TEST-MODE is internally disabled in
order to prevent multiple DAC outputs from being
connected in parallel and possibly damaging the E6435/
6436.
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Circuit Description (continued)

belong to none, one, or any combination of up to 8 distinct
sets.  The address maps show that a channel’s DAC (or
Function) may be addressed individually, or a DAC (or
Function) of multiple channels belonging to the same set
may be programmed in parallel.  Figure 11 shows an
example of addressing channels by sets.

Referring to Table 3, a Channel’s function is programmed
as indicated in Figure 9 (offset and gain selection as well
as Group C DAC V/I output selection, see below).

Channel’s Functions (for 13 bit DACs only), with
R2 = R1 = R0 = 0, then:

D0 = 0:  Selects 1st Offset/Gain Registers
D0 = 1:  Selects 2nd Offset/Gain Registers
D1 = 0:  Selects Voltage Output on Group C DACs
D1 = 1:  Selects Current Output on Group C DACs

Referring to Table 4 for 8 channel format, and Figures 2,
3, 5, 8 and 10, a channel’s DACs, Set Registers and
Function, etc. are programmed and operate similar to the
4 channel format described above.

NOTE:  The STORE of a DAC’s offset or gain does not
result in a DAC output change.  Only upon the STORE of a
DAC or set of DAC’s “value” does the Edge6435/6436
compute the input to DAC’s “A” latches.

In a tester having multiple Edge6435/6436s, DACs or
channel functions may be programmed individually or as
a set (1 of 8) of channels across all channels.  If multiple
E6435/6436s are programmed in parallel, individual DAC
or Function programming requires the STORE input to the
associated Edge6435/6436 to be applied where all STORE
inputs to other Edge6435/6436s are to be inhibited
(externally).  Programming a DAC or Function of a Set of
Channels requires STORE input to be applied to all
Edge6435/6436s.   Edge6435/6436’s DACs may be
“updated” in parallel following the programming of DACs
as individual DACs or sets of DACs.

Serial Programming

The Edge6435/6436 is programmed with 24-bit serial data
(Figure 6) in either a 4 channel (Figure 4) or 8 Channel
(Figure 5) format.

Following the input of serial data, it is loaded into a central
register by LOAD (Figure 1).  The central register’s contents
are stored in the “addressed” latch by the STORE input.
Tables 3 and 4 show the “Address Maps” for the 4 and 8
channel formats.

Referring to Table 3 for 4 channel format, a channel’s
DACs Set Register or Function may be addressed and the
“stored” value changed.  For each DAC, there are
associated multiple latches (Figures 2 and 3).  For the
13-bit DACs (Figure 2) the DAC’s output is a function of
the contents of its value, gain and offset latches.  The
Edge6435/6436 features two gain and offset latches per
DAC whereby a DAC’s output may be shared.  For example,
in ATE a DAC’s value may be shared between a pin driver’s
high level and a pin’s parametric unit’s high limit level,
where each application requires different offset and gain
factors to calibrate each path correctly.  Gains and offsets
are computed externally to the Edge6435/6436 in the
process of pin channel level calibration in the ATE.  Gains
and offsets are stored in the Edge6435/6436 in the same
manner as other latches.  Selection of what is stored is
determined by the “register selection” bits in the 24-bit
input data (Figures 2 and 4).  Upon storing a 13-bit DAC’s
Value, the resultant DAC’s ((Value x Gain) + Offset +
                                              4096
Value) is updated by UPDATEA (Figure 2) into the DAC’s
output latch of RANKA.  The contents of all RANKA latches
may be transferred to RANKB latches, in parallel, across
multiple Edge6435/6436’s by the UPDATE input into the
Edge6435/6436. The RANK input into the Edge6435/
6436 selects either RANKA or RANKB latches for all DACs.

For the 6-bit DACs (Figure 3) the DAC’s output is selected
from four “value latches”.

Referring to Table 3, a channels Set Register may also be
programmed.  This is an independent 8-bit register per
channel which determines the “sets” to which the channel
belongs.  Figure 7 shows details of programming a
channel’s Set Register, which is stored in the
Edge6435/6436 by the STORE input.  A channel may
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Circuit Description (continued)

Figure 1.  DAC Functional Block Diagram

D
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1
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0
M

1
-M
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-R

0

1311

Decode and Individual DAC Update

Programming Logic

NOTE:  Not shown is the function of the Latched Data Readback (via LDOUT) and the 
DAC Value Readback (via DACOUT).    Details of the 'Store' Latches are shown on the following pages.

ADDRESS AND SET
DECODERS

DISABLE

STORE DACEN

DACSEL0

DACSEL1

SDOUT

CENTRAL REGISTER
(24 Bits)

RESET

RESET

LCLKLOAD

CLKIN

SDIN

RESET*

FORMAT

VOUTA_0

LDOUT

DACOUT

IOUTD_3

VOUTA_1

24-BIT SHIFT REGISTER

RR

C R

R

C

R

UPDATE

UPDATEA

UPDATEA

UPDATEA

U
PD

AT
EB

RANK

C C

R

S

S

D D

D7-D0
D

D

D
DAC0

DAC1

A

B
DAC39

D D

A

B

A

B

R R

D D

NOTE:  VOUT, IOUT names shown for 4 Channel Format.
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Circuit Description (continued)

noitcnuF
noitceleSretsigeR

2R 1R 0R tceleS

ataDCAD 0 0 0 0RS

AretsigeRniaG 0 0 1 1RS

BretsigeRniaG 0 1 0 2RS

AretsigeRtesffO 0 1 1 3RS

BretsigeRtesffO 1 0 0 4RS

Figure 2.  Details of DAC Data Latches for 13 Bit DACs (Groups A, B, and C)

D

V

V

V

A

B

SEL

D

D

D

D

10
10

13 13

13

13

10

10

10

10

SR0

SR1

SR2

SR3

SR4

R

R R

++ D D

A

B

CALSEL

DACSEL

D[12:0] STORE UPDATEA UPDATE RANK

G

G

O

O

A

B

SEL

UPDATEA SEQUENCE
GENERATOR

D[9:0]

D[9:0]

D[9:0]

D[9:0]

13
 ÷4096

KEY:  
V: Value Latch that contains DATA programmed to a DAC (see Figures 4 & 5).
 
O: Offset Latches that are used to store offset calibration coefficients 

 (two offset latches per DAC allow the DAC to be shared in a system).

G: Gain Latches that are used to store gain calibration coefficients
 (two gain latches per DAC allow the DAC to be shared in a system). 

NOTE:  CALSEL common to all DACs assigned to a Channel

DAC Output (CODE):

CODE  =                             + O        
V * (G + 4096)

4096



14 2005 Semtech Corp. / Rev. 2, 5/20/05

TEST AND MEASUREMENT PRODUCTS

Edge6435/6436

www.semtech.com

Circuit Description (continued)

)SV(noitceleSeulaV

8D 7D tceleS

0 0 A

0 1 B

1 0 C

1 1 D

Figure 3.  Details of DAC Data Latches for 6 Bit DACs (Group D)
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Circuit Description (continued)

R2 R1 R0 D12 D11 D10  D9 D8 D7 D6 D5 D4 D3 D2 D1 D0  

DATA

C1 C0 A3 A2 A1 A0

ADDRESS

LSB

REGISTER

M0

MODE CHANNEL

LSB MSBMSB

M1

R2 R1 R0 D12 D11 D10  D9 D8 D7 D6 D5 D4 D3 D2 D1 D0  

DATA

C1 C0 A3 A2 A1 A0

ADDRESS

LSB LSB

REGISTER

M0

MODE CHANNEL

LSB MSBMSB

M1

A0 A1 M0 M1 D0 D1 R1 R2

LSB 
Addr.

MSB 
Addr.

LSB 
Data

MSB 
Data

SDIN

CLKIN

≈

≈≈

≈

A1

LOAD

Next Set
of Data

A0

CK1

≈ ≈

SDOUT

CK24

A0 A1Previous Data

≈
≈

Corresponds to
A0 loaded at CK1

TCK

Figure 4.  Format of Address and Data in Shift Register (4 Channel Format)

Figure 5.  Format of Address and Data in Shift Register (8 Channel Format)

Figure 6.  Serial Data Programming Sequence
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Figure 7.  Format of Address and Data for Programming to SET REGISTER (4 Channel Format)

Circuit Description (continued)

X X X X X X  X X D7 D6 D5 D4 D3 D2 D1 D0  

DATA

C1 C0 1 1 0 0

ADDRESS

LSB

REGISTER

0

MODE CHANNEL

LSB MSBMSB

0

Figure 8.  Format of Address and Data for Programming to SET REGISTER (8 Channel Format)

X X X X X X  X X D7 D6 D5 D4 D3 D2 D1 D0  

DATA

C1 C0 1 1 0 A0

ADDRESS

LSB LSB

REGISTER

0

MODE CHANNEL

LSB MSB MSBMSB

0

Figure 9.  Format of Address and Data for Programming a Channel’s Function (4 Channel Format)

Figure 10.  Format of Address and Data for Programming a Channel’s Function (8 Channel Format)

0 0 0 X X X  X X X X X X X X D1 D0  

DATA

C1 C0 1 1 1 0

ADDRESS

LSB

REGISTER

0

MODE CHANNEL

LSB MSBMSB

0

0 0 0 X X X  X X X X X X X X D1 D0  

DATA

C1 C0 1 1 1

ADDRESS

LSB LSB

REGISTER

0

MODE CHANNEL

LSB MSB MSBMSB

0 A0
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Circuit Description (continued)

X X X X X X  X X D1D2D3D4D5D6D7 D0  

DATA

C1 C0 1 1 0 0

ADDRESS

LSB

REGISTER

0

MODE

STORE

CHANNEL

MSBMSB

0

R2 R1 R0 D12 D10 D9 D8D11 D1D2D3D4D5D6D7 D0  

DATA

C1 C0 A3 A2 A1 A0

ADDRESS

LSBLSB LSB

CHANNEL'S SET REGISTER
(Channel belongs to Sets 4 and 6)

1

Channel Set Selection

1 of 8 Selection

MSBMSBMSB

M1

0001010 0

COMPARE

If Set 4 is selected, then channel’s DAC value or Function will be ‘stored’.  If Set 3 is selected, then the channel
will not be ‘addressed’.

Figure 11.  Example of Channel’s Set Selection (4 Channel Format)
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Circuit Description (continued)

Table 3.   Address Map (4 Channel Format)

(continued next page)

C
H

AN
N

EL
 F

U
N

C
TI

O
N

S

C
H

AN
N

EL
 0

C
H

AN
N

EL
 1

C
H

AN
N

EL
 2

C
H

AN
N

EL
 3

Note 1: All 6-bit DACs are programmed with the MSB at the D12 bit position and extending down to D7 for the LSB.
D[6:0] bit positions are “don’t cares”.

2 3 2 2 2 1 2 0 19 -16 15 -12 1 1 1 0 9 8 7 6 5 4 3 2 1 0
0x01 0000 0x1000

8 4 2 1 8 -  1 8 -  1 8 4 2 1 8 4 2 1 8 4 2 1

Register
R2 R1 R0 D12 D11 - D8 D7 - D4 D3 D2 D1 D0 M1 M0 C1 C0 A 3 A 2 A 1 A 0

VOUTA_0 X X X X X X X X X X 0 0 0 0 0 0 0 0
VOUTA_1 X X X X X X X X X X 0 0 0 0 0 0 0 1
VOUTA_2 X X X X X X X X X X 0 0 0 0 0 0 1 0
VOUTA_3 X X X X X X X X X X 0 0 0 0 0 0 1 1

Reserved N / A X X X X X X X X X X 0 0 0 0 N / A
VOUTB_0 X X X X X X X X X X 0 0 0 0 0 1 1 0
VOUTB_1 X X X X X X X X X X 0 0 0 0 0 1 1 1

VOUTC_0, IOUTC_0 X X X X X X X X X X 0 0 0 0 1 0 0 0

VOUTC_1, IOUTC_1 X X X X X X X X X X 0 0 0 0 1 0 0 1

IOUTD_0 X X X X X X X X X X 0 0 0 0 1 0 1 0
IOUTD_1 X X X X X X X X X X 0 0 0 0 1 0 1 1

PINCAST Register 0 N / A X X X X X X X X X X 0 0 0 0 1 1 0 0 N / A
Reserved N / A X X X X X X X X X X 0 0 0 0 1 1 0 1 N / A

Select Rank 1 Calibration Registers 0 0 0 X X X X X X 0 0 0 0 0 1 1 1 0
Select Rank 2 Calibration Registers 0 0 0 X X X X X X 1 0 0 0 0 1 1 1 0

Configure Group C DACs as Vout 0 0 0 X X X X X 0 X 0 0 0 0 1 1 1 0
Configure Group C DACs as Iout 0 0 0 X X X X X 1 X 0 0 0 0 1 1 1 0

Reserved N / A X X X X X X X X X X 0 0 0 0 1 1 1 1 N / A

VOUTA_4 X X X X X X X X X X 0 0 0 1 0 0 0 0
VOUTA_5 X X X X X X X X X X 0 0 0 1 0 0 0 1
VOUTA_6 X X X X X X X X X X 0 0 0 1 0 0 1 0
VOUTA_7 X X X X X X X X X X 0 0 0 1 0 0 1 1

Reserved N / A X X X X X X X X X X 0 0 0 1 N / A
VOUTB_2 X X X X X X X X X X 0 0 0 1 0 1 1 0
VOUTB_3 X X X X X X X X X X 0 0 0 1 0 1 1 1

VOUTC_2, IOUTC_2 X X X X X X X X X X 0 0 0 1 1 0 0 0

VOUTC_3, IOUTC_3 X X X X X X X X X X 0 0 0 1 1 0 0 1

IOUTD_2 X X X X X X X X X X 0 0 0 1 1 0 1 0
IOUTD_3 X X X X X X X X X X 0 0 0 1 1 0 1 1

PINCAST Register 1 N / A X X X X X X X X X X 0 0 0 1 1 1 0 0 N / A
Reserved N / A X X X X X X X X X X 0 0 0 1 1 1 0 1 N / A

Select Rank 1 Calibration Registers 0 0 0 X X X X X X 0 0 0 0 1 1 1 1 0
Select Rank 2 Calibration Registers 0 0 0 X X X X X X 1 0 0 0 1 1 1 1 0

Configure Group C DACs as Vout 0 0 0 X X X X X 0 X 0 0 0 1 1 1 1 0
Configure Group C DACs as Iout 0 0 0 X X X X X 1 X 0 0 0 1 1 1 1 0

Reserved N / A X X X X X X X X X X 0 0 0 1 1 1 1 1 N / A

VOUTA_8 X X X X X X X X X X 0 0 1 0 0 0 0 0
VOUTA_9 X X X X X X X X X X 0 0 1 0 0 0 0 1

VOUTA_10 X X X X X X X X X X 0 0 1 0 0 0 1 0
VOUTA_11 X X X X X X X X X X 0 0 1 0 0 0 1 1

Reserved N / A X X X X X X X X X X 0 0 1 0 N / A
VOUTB_4 X X X X X X X X X X 0 0 1 0 0 1 1 0
VOUTB_5 X X X X X X X X X X 0 0 1 0 0 1 1 1

VOUTC_4, IOUTC_4 X X X X X X X X X X 0 0 1 0 1 0 0 0

VOUTC_5, IOUTC_5 X X X X X X X X X X 0 0 1 0 1 0 0 1

IOUTD_4 X X X X X X X X X X 0 0 1 0 1 0 1 0
IOUTD_5 X X X X X X X X X X 0 0 1 0 1 0 1 1

PINCAST Register 2 N / A X X X X X X X X X X 0 0 1 0 1 1 0 0 N / A
Reserved N / A X X X X X X X X X X 0 0 1 0 1 1 0 1 N / A

Select Rank 1 Calibration Registers 0 0 0 X X X X X X 0 0 0 1 0 1 1 0 1
Select Rank 2 Calibration Registers 0 0 0 X X X X X X 1 0 0 1 0 1 1 0 1

Configure Group C DACs as Vout 0 0 0 X X X X X 0 X 0 0 1 0 1 1 0 1
Configure Group C DACs as Iout 0 0 0 X X X X X 1 X 0 0 1 0 1 1 1 0

Reserved N / A X X X X X X X X X X 0 0 1 0 1 1 1 1 N / A

VOUTA_12 X X X X X X X X X X 0 0 1 1 0 0 0 0
VOUTA_13 X X X X X X X X X X 0 0 1 1 0 0 0 1
VOUTA_14 X X X X X X X X X X 0 0 1 1 0 0 1 0
VOUTA_15 X X X X X X X X X X 0 0 1 1 0 0 1 1

Reserved N / A X X X X X X X X X X 0 0 1 1 N / A
VOUTB_6 X X X X X X X X X X 0 0 1 1 0 1 1 0

VOUTB_7 X X X X X X X X X X 0 0 1 1 0 1 1 1

VOUTC_6, IOUTC_6 X X X X X X X X X X 0 0 1 1 1 0 0 0

VOUTC_7, IOUTC_7 X X X X X X X X X X 0 0 1 1 1 0 0 1

IOUTD_6 X X X X X X X X X X 0 0 1 1 1 0 1 0
IOUTD_7 X X X X X X X X X X 0 0 1 1 1 0 1 1

PINCAST Register 3 N / A X X X X X X X X X X 0 0 1 1 1 1 0 0 N / A
Reserved N / A X X X X X X X X X X 0 0 1 1 1 1 0 1 N / A

Select Rank 1 Calibration Registers 0 0 0 X X X X X X 0 0 0 1 1 1 1 0 1
Select Rank 2 Calibration Registers 0 0 0 X X X X X X 1 0 0 1 1 1 1 0 1

Configure Group C DACs as Vout 0 0 0 X X X X X 0 X 0 0 1 1 1 1 0 1
Configure Group C DACs as Iout 0 0 0 X X X X X 1 X 0 0 1 1 1 1 1 0

Reserved N / A X X X X X X X X X X 0 0 1 1 1 1 1 1 N / A

Group D 6-bit I (Note 1) 0.8mA to 1.6mA

N / A N / A

N / A N / A

Group A 13-bit V -3.5V to +13.75V
(16.75V Max Swing)

0100 - 0101

Group B 13-bit V
-3.5V to +13.75V

(16.75V Max Swing)

Group C 13-bit V/I
V:  -3.5V to +13.75V    
(16.75V Max Swing)
I: 0.5mA to 2.05mA

Group C 13-bit V/I
V:  -3.5V to +13.75V    
(16.75V Max Swing)
I: 0.5mA to 2.05mA

Group D 6-bit I (Note 1) 0.8mA to 1.6mA

-3.5V to +13.75V
(16.75V Max Swing)

0100 - 0101

Group B 13-bit V -3.5V to +13.75V
(16.75V Max Swing)

V:  -3.5V to +13.75V    
(16.75V Max Swing)
I: 0.5mA to 2.05mA

Group D 6-bit I (Note 1) 0.8mA to 1.6mA

N / A N / A

-3.5V to +13.75V
(16.75V Max Swing)

0100 - 0101

Group B 13-bit V -3.5V to +13.75V
(16.75V Max Swing)

V:  -3.5V to +13.75V    
(16.75V Max Swing)
I: 0.5mA to 2.05mA

Group D 6-bit I (Note 1) 0.8mA to 1.6mA

N / A N / A

-3.5V to +13.75V
(16.75V Max Swing)

0100 - 0101

Group B 13-bit V -3.5V to +13.75V
(16.75V Max Swing)

Address

Group A 13-bit V

Group C 13-bit V/I

Group A 13-bit V

Group C 13-bit V/I

Group A 13-bit V

DAC Output
Pin Name

Data Mode Channel
FORMAT = 0

Bit #

Max Output Range
Hex Multiplier 0x10 0000 0x0100 0x0010 0x0001

Binary Position

Item
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Table 3.   Address Map (4 Channel Format) – cont’d

Circuit Description (continued)

P
IN

C
AS

T 
S

ET
 F

U
N

C
TI

O
N

S

G
R

O
U

P
 A

 D
AC

s
G

R
O

U
P

 B
 D

AC
s

G
R

O
U

P
 C

 D
AC

s
G

R
O

U
P

 D
 D

AC
s

2 3 2 2 2 1 2 0 19 -16 15 -12 1 1 1 0 9 8 7 6 5 4 3 2 1 0
0x01 0000 0x1000

8 4 2 1 8 -  1 8 -  1 8 4 2 1 8 4 2 1 8 4 2 1

Register
R2 R1 R0 D12D11 - D8 D7 - D4 D3 D2 D1 D0 M1 M0 C1 C0 A 3 A 2 A 1 A 0

All DACs Parallel Load of All DACs All DAC Output Pins X X X X X X X X X X 1 0 0 0 0 0 0 0

Parallel Load of denoted 
VOUTA DACs assigned to the 
PINCAST "Set" addressed 
using the PS2, PS1, PS0 
bits (PS0 is LSB).   

VOUTA_0
VOUTA_4
VOUTA_8

 VOUTA_12

X X X X X X X X X X PS0 1 PS2 PS1 0 0 0 0

Parallel Load of denoted 
VOUTA DACs assigned to the 
PINCAST "Set" addressed 
using the PS2, PS1, PS0 
bits (PS0 is LSB).    

VOUTA_1 
VOUTA_5 
VOUTA_9 

 VOUTA_13

X X X X X X X X X X PS0 1 PS2 PS1 0 0 0 1

Parallel Load of denoted 
VOUTA DACs assigned to the 
PINCAST "Set" addressed 
using the PS2, PS1, PS0 
bits (PS0 is LSB).  

VOUTA_2
VOUTA_6

VOUTA_10
VOUTA_14

X X X X X X X X X X PS0 1 PS2 PS1 0 0 1 0

Parallel Load of denoted 
VOUTA DACs assigned to the 
PINCAST "Set" addressed 
using the PS2, PS1, PS0 
bits (PS0 is LSB).    

VOUTA_3
VOUTA_7

VOUTA_11
VOUTA_15

X X X X X X X X X X PS0 1 PS2 PS1 0 0 1 1

Reserved N / A X X X X X X X X X X X X X X

Parallel Load of denoted 
VOUTB DACs assigned to the 
PINCAST "Set" addressed 
using the PS2, PS1, PS0 
bits (PS0 is LSB).  

VOUTB_0
VOUTB_2
VOUTB_4
VOUTB_6 

X X X X X X X X X X PS0 1 PS2 PS1 0 1 1 0

Parallel Load of denoted 
VOUTB DACs assigned to the 
PINCAST "Set" addressed 
using the PS2, PS1, PS0 
bits (PS0 is LSB).  

VOUTB_1
VOUTB_3
VOUTB_5
VOUTB_7  

X X X X X X X X X X PS0 1 PS2 PS1 0 1 1 1

Parallel Load of denoted 
VOUTC or IOUTC DACs 
assigned to the PINCAST 
"Set" addressed using the 
PS2, PS1, PS0 bits (PS0 is 
LSB).    

VOUTC_0
VOUTC_2
VOUTC_4
VOUTC_6 

     or 
IOUTC_0
IOUTC_2
IOUTC_4
IOUTC_6

X X X X X X X X X X PS0 1 PS2 PS1 1 0 0 0

Parallel Load of denoted 
VOUTC or IOUTC DACs 
assigned to the PINCAST 
"Set" addressed using the 
PS2, PS1, PS0 bits (PS0 is 
LSB).    

VOUTC_1
VOUTC_3
VOUTC_5
VOUTC_7 

      or
IOUTC_1
IOUTC_3
IOUTC_5
IOUTC_7 

X X X X X X X X X X PS0 1 PS2 PS1 1 0 0 1

Parallel Load of denoted 
IOUTD DACs assigned to the 
PINCAST "Set" addressed 
using the PS2, PS1, PS0 
bits (PS0 is LSB).    

IOUTD_0
IOUTD_2
IOUTD_4
IOUTD_6 

X X X X X X X X X X PS0 1 PS2 PS1 1 0 1 0

Parallel Load of denoted 
IOUTD DACs assigned to the 
PINCAST "Set" addressed 
using the PS2, PS1, PS0 
bits (PS0 is LSB).    

IOUTD_1
IOUTD_3
IOUTD_5
IOUTD_7 

X X X X X X X X X X PS0 1 PS2 PS1 1 0 1 1

Reserved N / A X X X X X X X X X X X X X X

Address

0100 - 0101

1100 -1111

Mode Channel
FORMAT = 0

Bit #

DAC Output
Pin Name

Data

Hex Multiplier 0x10 0000 0x0100 0x0010 0x0001

Binary Position

Item
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(continued next page)

Circuit Description (continued)

Table 4.   Address Map (8 Channel Format)

C
H

AN
N

EL
 F

U
N

C
TI

O
N

S
 (

C
ha

nn
el

s 
0 

to
 3

)

C
H

AN
N

EL
 0

C
H

AN
N

EL
 2

C
H

AN
N

EL
 3

C
H

AN
N

EL
 1

Note 1: All 6-bit DACs are programmed with the MSB at the D12 bit position and extending down to D7 for the LSB.
D[6:0] bit positions are “don’t cares”.

2 3 2 2 2 1 2 0 19 -16 15 -12 1 1 1 0 9 8 7 6 5 4 3 2 1 0

0x01 0000 0x1000
8 4 2 1 8 -  1 8 -  1 8 4 2 1 8 4 2 1 8 4 2 1

Register
R2 R1 R0 D12 D11 - D8 D7 - D4 D3 D2 D1 D0 M1 M0 C1 C0 A 3 A 2 A 1 A 0

VOUTA_0 X X X X X X X X X X 0 0 0 0 0 0 0 0
VOUTA_2 X X X X X X X X X X 0 0 0 0 0 0 1 0

Reserved N / A X X X X X X X X X X 0 0 0 0 0 1 0 0 N / A

Group B 13-bit V VOUTB_0 X X X X X X X X X X 0 0 0 0 0 1 1 0 -3.5V to +13.75V
(16.75V Max Swing)

Group C 13-bit V/I VOUTC_0, IOUTC_0 X X X X X X X X X X 0 0 0 0 1 0 0 0
V:  -3.5V to +13.75V  
(16.75V Max Swing)
I: 0.5mA to 2.05mA

Group D 6-bit I (Note 1) IOUTD_0 X X X X X X X X X X 0 0 0 0 1 0 1 0 0.8mA to 1.6mA
PINCAST Register 0 N / A X X X X X X X X X X 0 0 0 0 1 1 0 0 N / A

Select Rank 1 Calibration Registers 0 0 0 X X X X X X 0 0 0 0 0 1 1 1 0
Select Rank 2 Calibration Registers 0 0 0 X X X X X X 1 0 0 0 0 1 1 1 0

Configure Group C DAC as Vout 0 0 0 X X X X X 0 X 0 0 0 0 1 1 1 0
Configure Group C DAC as Iout 0 0 0 X X X X X 1 X 0 0 0 0 1 1 1 0

VOUTA_1 X X X X X X X X X X 0 0 0 0 0 0 0 1
VOUTA_3 X X X X X X X X X X 0 0 0 0 0 0 1 1

Reserved N / A X X X X X X X X X X 0 0 0 0 0 1 0 0 N / A

Group B 13-bit V VOUTB_1 X X X X X X X X X X 0 0 0 0 0 1 1 1 -3.5V to +13.75V
(16.75V Max Swing)

Group C 13-bit V/I VOUTC_1, IOUTC_1 X X X X X X X X X X 0 0 0 0 1 0 0 1
V:  -3.5V to +13.75V  
(16.75V Max Swing)
I: 0.5mA to 2.05mA

Group D 6-bit I (Note 1) IOUTD_1 X X X X X X X X X X 0 0 0 0 1 0 1 1 0.8mA to 1.6mA
PINCAST Register 0 N / A X X X X X X X X X X 0 0 0 0 1 1 0 1 N / A

Select Rank 1 Calibration Registers 0 0 0 X X X X X X 0 0 0 0 0 1 1 1 1
Select Rank 2 Calibration Registers 0 0 0 X X X X X X 1 0 0 0 0 1 1 1 1

Configure Group C DAC as Vout 0 0 0 X X X X X 0 X 0 0 0 0 1 1 1 1
Configure Group C DAC as Iout 0 0 0 X X X X X 1 X 0 0 0 0 1 1 1 1

VOUTA_4 X X X X X X X X X X 0 0 0 1 0 0 0 0
VOUTA_6 X X X X X X X X X X 0 0 0 1 0 0 1 0

Reserved N / A X X X X X X X X X X 0 0 0 1 0 1 0 0 N / A

Group B 13-bit V VOUTB_2 X X X X X X X X X X 0 0 0 1 0 1 1 0 -3.5V to +13.75V
(16.75V Max Swing)

Group C 13-bit V/I VOUTC_2, IOUTC_2 X X X X X X X X X X 0 0 0 1 1 0 0 0
V:  -3.5V to +13.75V  
(16.75V Max Swing)
I: 0.5mA to 2.05mA

Group D 6-bit I (Note 1) IOUTD_02 X X X X X X X X X X 0 0 0 1 1 0 1 0 0.8mA to 1.6mA
PINCAST Register 0 N / A X X X X X X X X X X 0 0 0 1 1 1 0 0 N / A

Select Rank 1 Calibration Registers 0 0 0 X X X X X X 0 0 0 0 1 1 1 1 0
Select Rank 2 Calibration Registers 0 0 0 X X X X X X 1 0 0 0 1 1 1 1 0

Configure Group C DAC as Vout 0 0 0 X X X X X 0 X 0 0 0 1 1 1 1 0
Configure Group C DAC as Iout 0 0 0 X X X X X 1 X 0 0 0 1 1 1 1 0

VOUTA_5 X X X X X X X X X X 0 0 0 1 0 0 0 1
VOUTA_7 X X X X X X X X X X 0 0 0 1 0 0 1 1

Reserved N / A X X X X X X X X X X 0 0 0 1 0 1 0 0 N / A

Group B 13-bit V VOUTB_3 X X X X X X X X X X 0 0 0 1 0 1 1 1 -3.5V to +13.75V
(16.75V Max Swing)

Group C 13-bit V/I VOUTC_3, IOUTC_3 X X X X X X X X X X 0 0 0 1 1 0 0 1
V:  -3.5V to +13.75V  
(16.75V Max Swing)
I: 0.5mA to 2.05mA

Group D 6-bit I (Note 1) IOUTD_3 X X X X X X X X X X 0 0 0 1 1 0 1 1 0.8mA to 1.6mA
PINCAST Register 0 N / A X X X X X X X X X X 0 0 0 1 1 1 0 1 N / A

Select Rank 1 Calibration Registers 0 0 0 X X X X X X 0 0 0 0 1 1 1 1 1
Select Rank 2 Calibration Registers 0 0 0 X X X X X X 1 0 0 0 1 1 1 1 1

Configure Group C DAC as Vout 0 0 0 X X X X X 0 X 0 0 0 1 1 1 1 1
Configure Group C DAC as Iout 0 0 0 X X X X X 1 X 0 0 0 1 1 1 1 1

-3.5V to +13.75V
(16.75V Max Swing)

N / A N / A

Group A 13-bit V -3.5V to +13.75V
(16.75V Max Swing)

N / A N / A

-3.5V to +13.75V
(16.75V Max Swing)

N / A N / A

Group A 13-bit V -3.5V to +13.75V
(16.75V Max Swing)

N / A N / A

Address

Group A 13-bit V

Group A 13-bit V

DAC Output
Pin Name

Data Mode Channel
FORMAT = 1

Bit #

Max Output Range
Hex Multiplier 0x10 0000 0x0100 0x0010 0x0001

Binary Position

Item
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Table 4.   Address Map (8 Channel Format)  – cont’d

(continued next page)

Circuit Description (continued)

C
H

AN
N

EL
 F

U
N

C
TI

O
N

S
 (

C
ha

nn
el

s 
4 

to
 7

)

C
H

AN
N

EL
 4

C
H

AN
N

EL
 5

C
H

AN
N

EL
 6

C
H

AN
N

EL
 7

Note 1: All 6-bit DACs are programmed with the MSB at the D12 bit position and extending down to D7 for the LSB.
D[6:0] bit positions are “don’t cares”.

2 3 2 2 2 1 2 0 19 -16 15 -12 1 1 1 0 9 8 7 6 5 4 3 2 1 0

0x01 0000 0x1000
8 4 2 1 8 -  1 8 -  1 8 4 2 1 8 4 2 1 8 4 2 1

Register
R2 R1 R0 D12 D11 - D8 D7 - D4 D3 D2 D1 D0 M1 M0 C1 C0 A 3 A 2 A 1 A 0

VOUTA_8 X X X X X X X X X X 0 0 1 0 0 0 0 0

VOUTA_10 X X X X X X X X X X 0 0 1 0 0 0 1 0
Reserved N / A X X X X X X X X X X 0 0 1 0 0 1 0 0 N / A

Group B 13-bit V VOUTB_4 X X X X X X X X X X 0 0 1 0 0 1 1 0 -3.5 to +13.75V
(16.75V Max Swing)

Group C 13-bit V/I VOUTC_4, IOUTC_4 X X X X X X X X X X 0 0 1 0 1 0 0 0
V:  -3.5 to +13.75V   
(16.75V Max Swing)
I: 0.5mA to 2.05mA

Group D 6-bit I (Note 1) IOUTD_4 X X X X X X X X X X 0 0 1 0 1 0 1 0 0.8mA to 1.6mA
PINCAST Register 0 N / A X X X X X X X X X X 0 0 1 0 1 1 0 0 N / A

Select Rank 1 Calibration Registers 0 0 0 X X X X X X 0 0 0 1 0 1 1 1 0
Select Rank 2 Calibration Registers 0 0 0 X X X X X X 1 0 0 1 0 1 1 1 0

Configure Group C DAC as Vout 0 0 0 X X X X X 0 X 0 0 1 0 1 1 1 0
Configure Group C DAC as Iout 0 0 0 X X X X X 1 X 0 0 1 0 1 1 1 0

VOUTA_9 X X X X X X X X X X 0 0 1 0 0 0 0 1
VOUTA_11 X X X X X X X X X X 0 0 1 0 0 0 1 1

Reserved N / A X X X X X X X X X X 0 0 1 0 0 1 0 0 N / A

Group B 13-bit V VOUTB_5 X X X X X X X X X X 0 0 1 0 0 1 1 1 -3.5 to +13.75V
(16.75V Max Swing)

Group C 13-bit V/I VOUTC_5, IOUTC_5 X X X X X X X X X X 0 0 1 0 1 0 0 1
V:  -3.5 to +13.75V   
(16.75V Max Swing)
I: 0.5mA to 2.05mA

Group D 6-bit I (Note 1) IOUTD_5 X X X X X X X X X X 0 0 1 0 1 0 1 1 0.8mA to 1.6mA
PINCAST Register 0 N / A X X X X X X X X X X 0 0 1 0 1 1 0 1 N / A

Select Rank 1 Calibration Registers 0 0 0 X X X X X X 0 0 0 1 0 1 1 1 1
Select Rank 2 Calibration Registers 0 0 0 X X X X X X 1 0 0 1 0 1 1 1 1

Configure Group C DAC as Vout 0 0 0 X X X X X 0 X 0 0 1 0 1 1 1 1
Configure Group C DAC as Iout 0 0 0 X X X X X 1 X 0 0 1 0 1 1 1 1

VOUTA_12 X X X X X X X X X X 0 0 1 1 0 0 0 0
VOUTA_14 X X X X X X X X X X 0 0 1 1 0 0 1 0

Reserved N / A X X X X X X X X X X 0 0 1 1 0 1 0 0 N / A

Group B 13-bit V VOUTB_6 X X X X X X X X X X 0 0 1 1 0 1 1 0 -3.5 to +13.75V
(16.75V Max Swing)

Group C 13-bit V/I VOUTC_6, IOUTC_6 X X X X X X X X X X 0 0 1 1 1 0 0 0
V:  -3.5 to +13.75V   
(16.75V Max Swing)
I: 0.5mA to 2.05mA

Group D 6-bit I (Note 1) IOUTD_6 X X X X X X X X X X 0 0 1 1 1 0 1 0 0.8mA to 1.6mA
PINCAST Register 0 N / A X X X X X X X X X X 0 0 1 1 1 1 0 0 N / A

Select Rank 1 Calibration Registers 0 0 0 X X X X X X 0 0 0 1 1 1 1 1 0
Select Rank 2 Calibration Registers 0 0 0 X X X X X X 1 0 0 1 1 1 1 1 0

Configure Group C DAC as Vout 0 0 0 X X X X X 0 X 0 0 1 1 1 1 1 0
Configure Group C DAC as Iout 0 0 0 X X X X X 1 X 0 0 1 1 1 1 1 0

VOUTA_13 X X X X X X X X X X 0 0 1 1 0 0 0 1
VOUTA_15 X X X X X X X X X X 0 0 1 1 0 0 1 1

Reserved N/A X X X X X X X X X X 0 0 1 1 0 1 0 0 N / A

Group B 13-bit V VOUTB_7 X X X X X X X X X X 0 0 1 1 0 1 1 1 -3.5 to +13.75V
(16.75V Max Swing)

Group C 13-bit V/I VOUTC_7, IOUTC_7 X X X X X X X X X X 0 0 1 1 1 0 0 1
V:  -3.5 to +13.75V   
(16.75V Max Swing)
I: 0.5mA to 2.05mA

Group D 6-bit I (Note 1) IOUTD_7 X X X X X X X X X X 0 0 1 1 1 0 1 1 0.8mA to 1.6mA
PINCAST Register 0 N / A X X X X X X X X X X 0 0 1 1 1 1 0 1 N / A

Select Rank 1 Calibration Registers 0 0 0 X X X X X X 0 0 0 1 1 1 1 1 1
Select Rank 2 Calibration Registers 0 0 0 X X X X X X 1 0 0 1 1 1 1 1 1

Configure Group C DAC as Vout 0 0 0 X X X X X 0 X 0 0 1 1 1 1 1 1
Configure Group C DAC as Iout 0 0 0 X X X X X 1 X 0 0 1 1 1 1 1 1

-3.5 to +13.75V
(16.75V Max Swing)

N / A N / A

Group A 13-bit V -3.5 to +13.75V
(16.75V Max Swing)

N / A N / A

-3.5 to +13.75V
(16.75V Max Swing)

N / A N / A

Group A 13-bit V -3.5 to +13.75V
(16.75V Max Swing)

N / A N / A

Address

Group A 13-bit V

Group A 13-bit V

DAC Output
Pin Name

Data Mode Channel
FORMAT = 1

Bit #

Max Output Range
Hex Multiplier 0x10 0000 0x0100 0x0010 0x0001

Binary Position

Item
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Circuit Description (continued)

Table 4.   Address Map (8 Channel Format)  – cont’d

P
IN

C
AS

T 
S

ET
 F

U
N

C
TI

O
N

S

G
R

O
U

P
 A

 D
AC

s
G

R
O

U
P

 B
 D

AC
s

G
R

O
U

P
 C

 D
AC

s
G

R
O

U
P

 D
 D

AC
s

2 3 2 2 2 1 2 0 19 -16 15 -12 1 1 1 0 9 8 7 6 5 4 3 2 1 0

0x01 0000 0x1000
8 4 2 1 8 -  1 8 -  1 8 4 2 1 8 4 2 1 8 4 2 1

Register
R2 R1 R0 D12 D11 - D8 D7 - D4 D3 D2 D1 D0 M1 M0 C1 C0 A 3 A 2 A 1 A 0

All DACs Parallel Load of All DACs All DAC Output Pins X X X X X X X X X X 1 0 0 0 0 0 0 X

Parallel Load of denoted 
VOUTA DACs assigned to the 
PINCAST "Set" addressed 
using the PS2, PS1, PS0 bits 
(PS0 is LSB).  

VOUTA_0
VOUTA_1
VOUTA_4
 VOUTA_5
VOUTA_8
VOUTA_9
VOUTA_12
 VOUTA_13

X X X X X X X X X X PS0 1 PS2 PS1 0 0 0 X

Parallel Load of denoted 
VOUTA DACs assigned to the 
PINCAST "Set" addressed 
using the PS2, PS1, PS0 bits 
(PS0 is LSB).  

VOUTA_2
VOUTA_3
VOUTA_6
 VOUTA_7
VOUTA_10
VOUTA_11
VOUTA_14
 VOUTA_15

X X X X X X X X X X PS0 1 PS2 PS1 0 0 1 X

Parallel Load of denoted 
VOUTB DACs assigned to the 
PINCAST "Set" addressed 
using the PS2, PS1, PS0 bits 
(PS0 is LSB) across multiple 
E6435 devices.  

VOUTB_0
VOUTB_1
VOUTB_2
 VOUTB_3
VOUTB_4
VOUTB_5
VOUTB_6
 VOUTB_7

X X X X X X X X X X PS0 1 PS2 PS1 0 1 1 X

Parallel Load of denoted 
VOUTC or IOUTC DACs 
assigned to the PINCAST 
"Set" addressed using the 
PS2, PS1, PS0 bits (PS0 is 
LSB).    

VOUTC_0
VOUTC_1
VOUTC_2
VOUTC_3
VOUTC_4
VOUTC_5
VOUTC_6
VOUTC_7

      or
IOUTC_0
IOUTC_1
IOUTC_2
IOUTC_3 
IOUTC_4
IOUTC_5
IOUTC_6
IOUTC_7 

X X X X X X X X X X PS0 1 PS2 PS1 1 0 0 X

Parallel Load of denoted IOUTD 
DACs assigned to the PINCAST 
"Set" addressed using the 
PS2, PS1, PS0 bits (PS0 is 
LSB).   

IOUTD_0
IOUTD_1
IOUTD_2
IOUTD_3 
IOUTD_4
IOUTD_5
IOUTD_6
IOUTD_7 

X X X X X X X X X X PS0 1 PS2 PS1 1 0 1 X

0x0100 0x0010 0x0001

Binary Position
Hex Multiplier 0x10 0000

Mode Channel Address
FORMAT = 1

Bit #

Item DAC Output
Pin Name

Data
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Circuit Description (continued)

DAC Value Readback via DAC_OUT

Voltage Outputs

Each voltage output of the Edge6435/6436 has high
impedance FET(s) connected from the outputs to a
common analog line, DAC_OUT, that provides readback
of each DAC’s value.  The primary purpose of this feature
is to provide means for diagnostics of correct DAC
functionality in an application that can monitor DAC_OUT,
and is not intended for DAC calibration.

The feature utilizes the normal address decoding, as shown
in Tables 3 and 4, as well as a "high" level on the
TEST_MODE pin (see truth table below).

NOTE:  A CLK input is not required to change the state of
the DAC_OUT pin when TEST_MODE is toggled.

To test an output, a DAC should be loaded as described
above.  At this point, the DAC_OUT pin, which is an analog
output, will reflect the voltage at the addressed DAC's
output pin.

Note that DAC_OUT is switched off when the parallel load
is selected (address 64). This prevents a parallel
connection of all the DAC outputs when the scan feature
is used.

Address
Decoder

TEST_MODE

DAC_OUT

VOUT_CH0_1

VOUT_CH0_2

VOUT_CH0_3

Figure 12.  DAC Voltage Output via DAC_OUT

EDOM_TSET TUO_CAD

0 ffO

1 nO

Digital Inputs

All digital inputs are LV_TTL compatible inputs.

Digital Outputs

SDOUT and LDOUT are CMOS outputs that switch between
DGND and DVDD.

Power Supply Sequence

Power supplies must be controlled such that they maintain
correct polarity with respect to each other and ground at
all times during power-up and power-down.  The following
sequence is recommended:

1.  AVEE
2.  AVCC
3.  AVDD, VREF
4.  DVDD
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Current Outputs

The TEST_MODE and DAC_OUT pins on the Edge6435/
6436 are used in the same way as for voltage outputs.
The scan circuits for current outputs are shown in Figure
13.

The voltage measured at the DAC_OUT pin, using the
configuration in Figure 13, for Group C and D current
outputs are as follows:

VDAC_OUT_C = (RSENSE_C + RPAD) * IOUT_C

where:

RSENSE_C = 160Ω ±  30%
RPAD = 30Ω ±  30%

and

VDAC_OUT_D =  (RSENSE_D + RPAD) * IOUT_D

where:

RSENSE_D = 160Ω ±  30%
RPAD = 30Ω ±  30%

The typical "ON" resistance of the FET switch is 2 kΩ, but
can vary from 900Ω to 3 kΩ as a function of process and
output voltage.

Notes when Using DAC_OUT Feature with
Multiple Chips

When multiple 6435/6436s are used on a board, and it
is desired to gang the DAC_OUT pins of these 6435/6436s,
or gang the TEST_MODE inputs to one point, it is required
to protect  the 6435/6436s against damage that the
following rules be followed:

1) If TEST_MODE inputs are ganged together,
DAC_OUT cannot be ganged, or invalid results
will be observed at the DAC_OUT pin and damage
could occur to the device.  Hence, each DAC_OUT
pin on a 6435/6436 will have to be measured
separately.

2) If DAC_OUT is ganged, the TEST_MODE is used
to select only one DAC at a time.

Figure 13.  DAC Current Output vs DAC_OUT

ADDRESS
DECODER

+

–

IOUT_CH0_0

TEST_MODE

DAC_OUT

IDAC

+

–

IOUT_CH0_1

IDAC

+

–

IOUT_CH0_2

IDAC

CONNECT TO
VIRTUAL GROUND

CONNECT TO
VIRTUAL GROUND

NOTE:  WHEN ADDRESS 64 IS INVOKED (PARALLEL LOAD), SCAN IS DISABLED.

CONNECT TO
VIRTUAL GROUND

RSENSE

RSENSE RPAD

RPAD

RPADRSENSE

Circuit Description (continued)
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Circuit Description (continued)

Latched Data readback via LD_OUT

Figure 14 provides a Functional Block Diagram of the
means to readback, via LD_OUT, the status of latch’s input
into a selected DAC.

A DAC’s latches are addressed for readback in the same
way they are addressed to be written via the serial input,
SDIN.

TESTMODE RANK

DACSEL

SHIFTOUT*

LD_OUT

D

R

D

A

B
SEL

13

1

DAC

READBACK
REGISTER C C

13

R

R

D

A DACs Rank A or Rank B latches are selcted by the RANK
input for subsequent readback.

Readback is enabled internally by TESTMODE high
whereupon the selected DAC’s Rank A or Rank B latch
outputs are loaded into the READBACK REGISTER by a
leading edge of CLKIN while SHIFTOUT* is high.  With
SHIFTOUT* low, subsequent clocks into CLKIN will shift
out, via LD_OUT, the status of the selected DAC’s latches
of Rank A or Rank B.

Figure 14.  Latched Data Readback Functional Block Diagram
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Application Information

Figure 15.  Required External Components

VOUT

VOUT

IOUT

IOUT

DAC
Voltage
Outputs

VREFDVDD DGNDAGND AVEE

Edge6435

AVCC AVDD

+10.0V

SGND

  0V +5V –5V0V 0V+3.3V 2.5V

AGND

.

.

.

.
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.
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Current
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.

.

.
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TE
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A
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R_
VG
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_B

IREF
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O

FF
SE

T_
B

R_
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SE
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IREF IREF

R_
VG

AI
N

_C

R_
IG

AI
N

_C

IREF IREF

R_
IG

AI
N

_D

IREF

For Group A 
DACs

Gain and 
Offset Control

For Group B
DACs

Gain and 
Offset Control

For Group C
DACs

Gain and 
Offset Control

(Voltage)

GND

The Selection of
R_MASTER 

Establishes IREF

GND connect to the
same ground as AGND pins

or may be connected to DUT GND 
(via switchable buffer) on a

per group basis.

Typical
Supplies

±

RANK

DACEN

RESET*

NOTE:  Pull-down resistors required on RANK, DACEN, and RESET* to ensure they are 
           low upon power-up.  Such resistors may be common to multiple Edge6435s.

NOTE:  Power Supply inputs AVCC, AVDD, DVDD and AVEE need bypass capacitors 
           located at the inputs to the chip of 10 µF (tant.) and 0.1 µF (ceramic).

10 KΩ

10 KΩ

10 KΩ
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Application Information (continued)

The E6435/E6436 can be configured to provide all of the
DAC levels required for 4 fully-featured high-speed pin
channels or 8 fully-featured low-speed pin channels when
used with other Semtech pin electronics components.

Since each E6435/E6436 DAC channel includes 2 sets
of calibration registers, DAC channels can be shared across
two distinct functions in an application to minimize the
overall number of level DACs required in a system.  Tables
5 and 6 show the recommended shorting scheme for a
couple of possible pin electronics solutions.

High-Speed Pin Electronics Solution:

1 – E6435/E6436 per 4 Channels
2 – E7725 Dual Channel, High Speed Pin Driver

+ Comparator + Load + Signal Clamp
devices per 4 Channels

2 – E42X7 Dual-Channel, Parametric Measure-
ment Unit + Clamps per 4 Channels

E7725

E7725

E42X7 E42X7E6435/
E6436

Channel 0

Channel 1

Channel 2

Channel 3

6346/5346E 5277E 7X24E

puorG I/V noitcnuF lobmyS noitcnuF lobmyS

A V leveL"hgiH"revirD HVD desutoN A/N

A V leveLwoL"revirD LVD desutoN A/N

A V pmalCegatloVreppU HCV pmalCegatloVreppU VLH

A V pmalCegatloVrewoL LCV pmalCegatloVrewoL VLL

B V dlohserhTrotarapmoC CVC,AVC dlohserhTrotarapmoCrewoL NIMVI

B V dlohserhTrotarapmoC BVC dlohserhTrotarapmoCreppU XAMVI

C V egatloVnoitanimreT MCV,TVD desutoN A/N

C V desutoN A/N gnimmargorPtnerruC/egatloV PNIV

C I tnerruCecruoSdaoL CSI desutoN A/N

C I tnerruCkniSdaoL KSI desutoN A/N

D I tsujdAetaRwelS"+"revirD JDAR desutoN A/N

D I tsujdAetaRwelS"–"revirD JDAF desutoN A/N

Table 5.  E6435/E6436 Per-Channel DAC Connectivity for High-Speed
Pin Driver, Comparator, Clamp and Load Solution Featuring Differential

Capability and Fast Settling PMU Per Pin
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Application Information (continued)

Low-Speed Pin Electronics Solution:

1 – E6435/E6436 per 8 Channels
2 – E7804 Quad Channel, Driver + Comparator +

CTC per 8 Channels
devices per 4 Channels

4 – E42X7 Dual-Channel, Parametric Measure-
ment Unit + Clamps per 8 Channels

6346/5346E 4087E 7X24E

puorG I/V tiucriCtcennocretnI noitcnuF lobmyS noitcnuF lobmyS

A V deriuqerenoN leveL"hgiH"revirD HVD gnimmargorPtnerruC/egatloV PNIV

A V deriuqerenoN leveL"woL"revirD LVD dlohserhTrotarapmoC NIMVI

B V deriuqerenoN dlohserhTrotarapmoC AVC dlohserhTrotarapmoC XAMVI

C V deriuqerenoN dlohserhTrotarapmoC BVC pmalCegatloVreppU VLH

*)0(D I retrevnoCVotI tiucriCtseTytiunitnoC VIFCTC pmalCegatloVrewoL VLL

*)1(D I retrevnoCVotI egatloVtseTytiunitnoC VLCTC desutoN A/N

*)2(D I retrevnoCVotI egatloVpu-lluP PVP desutoN A/N

*)7-3(D I deriuqerenoN desutoN A/N desutoN A/N

Table 6.  E6435/E6436 Per-Channel DAC Connectivity for Low-Speed
Pin Driver, Comparator, Continuity Test Circuit, and Per-Pin PMU Solution

E7804

E42X7 E42X7

E6435/
E6436

Channel 0

Channel 1

Channel 2

Channel 3

E7804

E42X7 E42X7

Channel 4

Channel 5

Channel 6

Channel 7

*D(0), D(1), D(n) correspond to DAC channels that are used for common continuity test voltage/current program-
ming values across multiple E7804 devices and are shared with the lower voltage clamp threshold on the E42X7.
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Package Information

PIN Descriptions

Figure 16.  14 x 20 x 2.0 mm, 100-Pin MQFP
(with Internal Heat Spreader, Requires Heat Sink)

–A–

–D–

–B–

N

1

E1

D1 D

E

10   Typ.

A2

A1

˚ 

10   Typ.˚ 

A

e

A

L

A1

θ

θ

b.17 MAX

.25

–C–

LEAD COPLANARITY

SEATING PLANE

STANDOFF

ddd  M   C  A–B  S   D  S
ccc  C

.30 RAD. TYP.

.20 RAD. TYP.

1

Notes:
1. All dimensions in millimeters (mm).
2. Dimensions shown are nominal with tolerances

indicated.
3. Foot length “L” is measured at gage plane 0.25mm

above the seating plane.
4. Use MS-022 variation GA-1 for body dimensions.
5. Use MO-112 variation CA-1 for body dimensions.
6. Use variation GA-1 for lead form options and BB

for body dime.
7. Use variation GB-1 for lead form options and BB

for body dime.
8. Use variation GC-1 for lead form options and BB

for body dime.
9. Use MS-022 variation BB for body dimensions.
10. N.J.R. means no single JEDEC reference putline or

standard.

mm0.2,TNIRPTOOFmm2.3+YDOB
KCIHT

.SMID .SLOT

A .xaM 53.2

1A .xaM 52.

2A 01.± 00.2

D 02.± 02.32

D1 01.± 00.02

E 02.± 02.71

E1 01.± 00.41

L 51.0± 88.

e cisaB 56.

b 83.0~42.0

θ ˚7–˚0

θ1 ˚4.± ˚6

ddd .moN 21.

ccc xaM 01.

.gwD.feRCEDEJ

rotangiseDnoitairaV 8etoN
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Recommended Operating Conditions

NOTE:  All supplies are referenced to AGND unless otherwise noted.

retemaraP lobmyS niM pyT xaM stinU

ylppuSrewoPgolanAevitisoP CCVA 0.8+ 0.01+ 0.51+ V

2ylppuSrewoPgolanAevitisoP DDVA 57.4+ 0.5+ 52.5+ V

1ylppuSrewoPevitageN EEVA 52.5– 0.5– 57.4– V

egatloVecnerefeR FERV 994.2 105.2 V

1ylppuSgolanAlatoT CCVA – EEVA 57.21 52.02 V

ylppuSrewoPlatigiD DNGD–DDVD 0.3 52.5+ V

dnuorGlatigiD DNGD 5.0– 0 5.0+ V

egakcaPfoecnatsiseRlamrehT
esaCotnoitcnuJ

tneibmAotnoitcnuJ
riAllitS
mpfl001
mpfl004

θ CJ
θ AJ

4.21

82
2.52
1.22

˚ W/C

W/C˚
W/C˚
W/C˚

erutarepmeTesaC T ESAC 52 56 C˚
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Absolute Maximum Ratings

Stresses above those 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 beyond those listed, is not implied.
Exposure to absolute maximum conditions for extended periods may affect device reliability.

NOTE:  All supplies are referenced to AGND unless otherwise noted.

retemaraP lobmyS niM xaM stinU

ylppuSgolanAevitisoP
2ylppuSgolanAevitisoP
ylppuSgolanAevitageN

CCVA
DDVA
EEVA

5.0–

5.5–

61+
5.5+
5.0+

V
V
V

ylppuSrewoPlatigiD DDVD 5.0– 5.5+ V

ylppuSrewoPlatoT EEVA–CCVA
DDVA–CCVA

DNGA
DNGA
DNGA
FERV

5.0–
5.0–
5.0–
5.5–
5.0–

5.0–DNGA

5.12+
0.61+
5.5+
5.0+
5.0+

5.0+DDVA

V
V
V
V
V
V

segatloVtupnIlatigiD
V0.5<DDVD
V0.5>DDVD

,EROTS,DAOL,NIKLC,NIDS
,KNAR,CIVLES,ETADPU

*TESER
5.0–DNGD
5.0–DNGD

5.0+DDVD
5.5+

V
V

segatloVtupnIgolanA V ]4:1[FER V, RETSAM ,
V ]C:A[_TESFFO , V ]C:A[_NIAG

5.0–DNGA 5.0+DDVA V

stnerruCtupnIgolanA I ]D:C[_NIAG
I RETSAM

001–
001–

001+
001+

Aµ
Aµ

segatloVtuptuOgolanA
C,B,AspuorG ]C:A[_TUOV 5.0–EEVA 5.0+CCVA V

stnerruCtuptuOgolanA
tnerruCCDsuounitnoCC,B,AspuorG ]C:A[_TUOI 003– 003+ Aµ

erutarepmeTgnitarepOtneibmA
erutarepmeTegarotS
erutarepmeTnoitcnuJ
erutarepmeTgniredloS

)nipehtmorf"52.,sdnoces5(

AT
ST
JT
LOST

0
56–

521+
051+
521+
062+

C˚
C˚
C˚
C˚
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DC Characteristics

retemaraP lobmyS niM pyT xaM stinU

stupnIlatigiD ,ETADPU,EROTS,DAOL,NIKLC,NIDS(
,NECAD,EDOMTSET,*TESER,KNAR

)TAMROF
egatloVwoLtupnI
egatloVhgiHtupnI

V0.3 ≤ DDVD ≤ V3.3
<V3.3 DDVD ≤ V52.5

tnerruCtupnI

LIV
HIV

HII,LII

0.2
6.2
1–

8.

1

V

V
V
Aµ

stuptuOlatigiD )TUODL,TUODS(
egatloVwoLtuptuO
egatloVhgiHtuptuO

woLtnerruCtuptuO
hgiHtnerruCtuptuO

LOV
HOV
LOI
HOI

4.2

4.–

4.
DDVD

6.1

V
V
Am
Am

stuptuOegatloVCAD

)stuptuOegatloV(Cdna,B,AspuorG
noituloseR 31 stiB

egnaRegatloVtuptuO EGNAR_TUOV 52.1+EEVA 52.1–CCVA V

napSegatloVtuptuO NAPS_TUOV 0.8 57.61 V

egnaRtesffOtuptuO V TESFFO 5.3– 57.0– V

ecnailpmoCtnerruCtuptuO I ECNAILPMOC 002– 002+ Aµ

)71erugiF(rorrEegnaR RORRE_SF 512– 512+ Vm

)71erugiF(rorrEtesffO V SO 53– 53+ Vm

noitarbilaCtnioP-2gniwollofrorrEytiraeniLlargetnI
)81erugiF(stnioPnoitarbilaC%08-%02

sCAD6346E
sCAD5346E

4–
8–

4+
8+

BSL
BSL

)91erugiF(stnioPnoitarbilaCtniopdnE
sCAD6346E
sCAD5346E

4–
8–

4+
8+

BSL
BSL

noitarbilaCtnioP-7gniwollofrorrEytiraeniLlargetnI
,0645,5904,0372,5631,0:stnioPnoitarbilaC(

)1918,5286

LNI 2– 2 BSL

)91erugiF(rorrEytiraeniLlaitnereffiD LND 1– 1+ BSL

oCpmeTniaG 052 C˚/Vµ

oCpmeTrorrEtesffO 052 C˚/Vµ

)0=NECAD(egatloVtuptuOdelbasiDCAD 001– 001+ Vm

)klatssorClennahC-ot-lennahCCD(noitcaretnICAD 1– 1+ Vm
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DC Characteristics (continued)

retemaraP lobmyS niM pyT xaM stinU

)stuptuOtnerruC(CpuorG
noituloseR 31 stiB

egnaRtnerruCtuptuO TUOI 5.0 50.2 Am

ecnailpmoCegatloVtuptuO 2.0– 0.3 V

)81erugiF(noitarbilaCgniwollofrorrEytiraeniLlargetnI
)81erugiF(stnioPnoitarbilaC%08-%02

)91erugiF(stnioPnoitarbilaCtniopdnE

LNI
7–
7–

7+
7+

BSL
BSL

)91erugiF(rorrEytiraeniLlaitnerffiD LND 1– 1 BSL

)71erugiF(rorrEegnaR 07– 07+ Aµ

)71erugiF(rorrEtesffO I SO 02– 02+ Aµ

oCpmeTniaG 031– C˚/Ap

oCpmeTrorrEtesffO 03 C˚/Ap

tnerruCtuptuOdelbasiDCAD 02– 0 02+ Aµ

)stuptuOtnerruC(DpuorG
noituloseR 6 stiB

egnaRtnerruCtuptuO TUOI 8.0 6.1 Am

ecnailpmoCegatloVtuptuO 2.0– 0.3 V

)81erugiF(noitarbilaCgniwollofrorrEytiraeniLlargetnI
)81erugiF(stnioPnoitarbilaC%08-%02

)91erugiF(stnioPnoitarbilaCtniopdnE

LNI
570.0–
570.0–

570.0+
570.0+

BSL
BSL

)02erugiF(rorrEytiraeniLlaitnereffiD LND 520.0– 520.0+ BSL

)71erugiF(rorrEegnaR 07– 07+ Aµ

)71erugiF(rorrEtesffO I SO 02– 0 02 Aµ

oCpmeTniaG 05 C˚/Ap

oCpmeTrorrEtesffO 03 C˚/Ap

tnerruCtuptuOdelbasiDCAD 02– 0 02+ Aµ
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DC Characteristics (continued)

Figure 17.  Representation of DAC Offset Error and Range Error
for 13-Bit DACs (6-bit DACs similar)

Figure 18.  Representation of 2-Point DAC Integral Non-Linearity (INL)

ID
EA

L
Real Transfer Characteristic
is somewhere between "dotted" lines

Range Error = Deviation of Real DAC
 Output from Ideal DAC Output at Max Code

Offset Error = Deviation of Real DAC
from Ideal DAC at Min Code

Min Code Max Code

Minimum
Range

Maximum
Range

DAC Code

DAC Output (Voltage or Current)

St
rai

gh
t li

ne
 th

rou
gh

20
% an

d 8
0%

Po
int

s

DAC Integral Non-Linearity (INL)

Measured DAC output at 80% of Max Code

Measured DAC 
Output at 20% 
of Max Code

Min Code Max Code
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Range

DAC Code 

DAC Output (Voltage or Current)

Range error and offset error are due to E6435/6436 only.  External resistor tolerances and VREF tolerance not included.
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DC Characteristics (continued)

Figure 20.  Representation of Differential Non-Linearity (DNL)

DAC Output (LSB)

DAC Code

Measured DAC output must
not change by more than 
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14

13

12

11

10
9

8

7

6

5

4

3

2

1

n+
14

n+
13

n+
12

n+
11

n+
10

n+
9

n+
8

n+
7

n+
6

n+
5

n+
4

n+
3

n+
2

n+
1n

Figure 19.  Representation of 2-Point DAC Integral Non-Linearity (INL)
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retemaraP lobmyS niM pyT xaM stinU

)1etoN(noitpmusnoCylppuSrewoP

)CCVA(ylppuSgolanAevitisoP CCI 51 02 Am

)DDVA(ylppuSgolanAevitisoP DDAI 02 03 Am

)DDVD(ylppuSlatigiD
V0.3 ≤ DDVD ≤ V3.3

<V3.3 DDVD ≤ V52.5

DDDI
052 005

008
Aµ
Aµ

)EEVA(ylppuSrewoPevitageN EEI 05– 03– Am

ylppuSecnerefeR FERI 2.0– 2.0+ Aµ

DC Characteristics (continued)

Power Supplies

Note 1: CLKIN Low, quiescent.

retemaraP lobmyS niM pyT xaM stinU

oitaRnoitcejeRylppuSrewoP RRSP

tuptuOCADynaotCCVA
CD

zHk001
zHk005

zHM1

88–
72–
02–
81–

Bd
Bd
Bd
Bd

tuptuOCADynaotEEVA
CD

zHk001
zHk005

zHM1

66–
8–
5–
31–

Bd
Bd
Bd
Bd

tuptuOCADynaotDDVA
CD

zHk001
zHk005

zHM1

26– 3–
81–
62–

Bd
Bd
Bd
Bd
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AC Characteristics

retemaraP lobmyS niM pyT xaM stinU

stupnIlatigiD
)egdegnisirNIKLCot(semiTpUteS

NIDS
DAOL

EROTS
ETADPU
*TESER

NECAD
*TUOTFIHS

T IDS_US
T DL_US

RTS_UST
DPU_UST
TSR_UST
NED_UST
TUOS_UST

2
2
2
2
2
2
2

sn
sn
sn
sn
sn
sn
sn

semiTdloH
)egdegnisirNIKLCot(NIDS

DAOL
EROTS
ETADPU

*TUOTFIHS

T IDS_DLH
T DL_DLH

RTS_DLHT
DPU_DLHT
TUOS_DLHT

2
2
2
2
2

sn
sn
sn
sn
sn

)egdEgnisiRNIKLCot(semiTtuptuO
TUODS
TUODL

TUODS_OT
TUODL_OT

81
81

sn
sn

NIKLC
xamF

V3.3otV0.3=DDVD
V52.5otV57.4=DDVD

F xam
06
08

zHM
zHM

gnicapSkcolC
htdiWkcolC

KC_SC
KC_WC

5
5

sn
sn

htdiWesluPTESER WP TESER 3 sn

)2etoN(emiTgniltteStuptuOCAD
)1918ot0edoCCAD(petSelacS-lluF

)C,B,AspuorG(sCADegatloV
egnaRV61

rorrEytiraeniLdeificepSotgniltteS
RSF%5.0±otgniltteS

egnaRV8
rorrEytiraeniLdeificepSotgniltteS

RSF%5.0±otgniltteS

V elttes

56
05

03
03

sµ
sµ

sµ
sµ

sCADtnerruC
CpuorrG

rorrEytiraeniLdeificepSotgniltteS
RSF%5.0±otgniltteS

)36ot0edoCCAD,petSelacS-lluF(DpuorrG
rorrEytiraeniLdeificepSotgniltteS

RSF%5.0±otgniltteS

54
53

04
03

sµ
sµ

sµ
sµ

)1etoN(emiTkcabdaeRTUO_CAD 3.2 5 sµ

)4etoN(emiTelbanEtuptuOCADegatloV V eot 4 sµ

)5etoN(emiTelbasiDtuptuOCADegatloV V zt 81 sµ

)4etoN(emiTelbanEtuptuOCADtnerruC I eot 5.1 sµ

I zt 7 sµ

)3etoN(emiTnoitisnarTknaR T knar 5.1 sµ
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AC Characteristics (continued)

Figure 22.  Shift Register Loading Timing Diagram

Figure 21.  Individual DAC Storing and DAC Updating (RESET* high)

CK24CLKIN

LOAD

TSU_LD THLD_LD

TSU_RNK THLD_RNK TSU_RNK THLD_RNK

C

 3C 16C 2C

STORE

TSU_STR

TSU_STR

THLD_STR

TSU_UPD THLD_UPD

TSU_UPD

UPDATEA (Internal)

UPDATE _ _ _ _ _ _ _ 

RANK _ _ _ _ _ _ _ _ 

SDIN

CKIN

SDOUT

CK1 CK24

Valid Data
A0

Previous
A0 A1

Valid Data
R2

≈
≈

≈

TSU_SDI TSU_SDI
THLD_SDI THLD_SDI

TO_SDOUT

Note 1: DAC_OUT Readback Time is the amount of time required for DAC_OUT to display a valid voltage for a
selected (and fully settled) DAC channel and only includes channel-to-channel switching time.

Note 2: Measured from CLKIN using edge of update to specified accuracy.
Note 3: Rank Transition Time is a measurement of the time required to change between Rank A and Rank B

latches and does not include DAC Output Settling time.
Note 4: DAC Output Enable Time is measured after DACEN is transitioned from 0 to 1 from the rising edge of

the clock signal applied to CLKIN as the time required for the DAC output to change by 10%.
Note 5: Voltage DAC output disable time is measured from the falling edge of DACEN as the amount of time

required for the DAC output to change from positive full-scale to 0.5V.
Note 6: Current DAC Output Disable Time is measured from the falling edge of DACEN as the amount of time

required for the DAC output to change by 10%.
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AC Characteristics (continued)

Figure 23.  RESET* and DACEN Timing

Figure 24.  SHIFTOUT*, LDOUT Timing

TSU_RST

TSU_DEN

CLKIN

DACEN

RESET*

TSU_SOUT

TSU_SOUT

THLD_SOUT

TO_LDOUT

CLKIN

LOAD

STORE or
UPDATE

RANK,
TESTMODE

SHIFTOUT*

LDOUT D0 D1

≥ 1 C

≥ 1 C

> 0 ns
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Ordering Information

Contact Information

Semtech Corporation
Test and Measurement Division

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

rebmuNledoM egakcaP
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FHB6346E PFQMniP001,mm2x02x41
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