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The Edge622 and Edge624 are dual and quad
(respectively) delay and deskew elements.  Manufactured
in a high performance bipolar process, they are designed
primarily for channel deskew applications in Memory Test
Equipment.

The parts offer three distinct full scale delay ranges of 14
ns, 24 ns, and 34 ns.  In the 14 ns and 24 ns ranges,
independent adjustment of the rising edge vs. the falling
edge is achievable.

The Edge622 and Edge624 have a drive mode, where
one input signal is routed to all of the outputs.  This mode
is particularly useful in a fanout application.

The delay value (and resolution) is controlled via an external
voltage DAC.

These deskew elements are designed specifically to be
monotonic and stable while delaying a very narrow pulse
over a wide delay  range.

• Pin and Functionally Compatible with the Bt622
 and Bt624

• Independent Delay Adjustments for Positive and
Negative Transitions

• Fanout Mode for One Input  Distributed to All
Channels

• 28-pin or 44-pin Plastic J-Lead (PLCC) Package
with Internal Heat Spreader

• Automatic Test Equipment
–  Memory Tester Drive Only Channel Deskew
–  I/O Channel Deskew
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PIN Description
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The signals that are individually assigned for each channel are suffixed by the channel number:  1 and 2 for the
Edge622, and 1 through 4 for the Edge624.
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PIN Description (continued)
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Circuit Description

Chip Overview

The Edge624 is a quad, and the Edge622 is a dual,  delay
line and deskew element.  Each part offers three ranges
of delay (Tspan); 14 ns, 24 ns, or 34 ns, where the VDELAY
inputs adjust the overall propagation delay of the part.  In
addition, the parts support a separate rising and falling
edge delay for the 14 ns and 24 ns ranges only, where
the VWIDTH inputs control the falling edge delay.  There is
also a drive mode, where the channel 2 input drives all
four Edge624 outputs (or channel 1 drives both Edge622
outputs), with all other inputs ignored.

The Edge622 and Edge624 are designed to be monotonic
and very stable in all modes of operation.

Figures 1 and 2 show simplified block diagrams of the
two parts.

Data Sheet Nomenclature

The remainder of the data sheet will be written for the
Edge624.  All circuit descriptions also pertain to the
Edge622, only channels 3 and 4 will not apply.

OUT1, OUT1*

VDELAY1

VWIDTH1

IN1, IN1*

∆T

OUT2, OUT2*

VDELAY2
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∆T

DRVMODE
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Figure 1.  Edge622 Block Diagram Figure 2.  Edge624 Block Diagram
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Circuit Description (continued)

Operating Modes

The Edge624 has 5 modes of operation, which are
described in Table 1.  (Mode 4 is not a valid mode.)

Table 1. Delay Ranges Versus Mode

Modes 0, 1, and 5

Modes 0, 1, and 5 are simple delay modes (see Figures
3 and 4).  An input signal comes into each channel and
is delayed by some programmable amount determined
by the analog input VDELAY.

The rising and falling edges are delayed equally.  The
VWIDTH analog input has no function in modes 0 and 2,
and VWIDTH must be connected to VDELAY in mode 5.
The propagation delay for a rising and falling edge is
defined as

Tpd+, Tpd-   =  Tpd(min)  +  Tspan

where Tpd(min) is the raw propagation delay of the part
with minimum programmed delay, and Tspan is the
additional delay programmed via the VDELAY input.

edoM 1S 0S NAPST HTDIWV

0 0 0 sn41 A/N

1 0 1 sn42 A/N

2 1 0 sn41 sn5±

3 1 1 sn42 sn5±

4 EEV 0 A/N A/N

5 EEV 1 sn43 A/N

Figure 3.  Modes 0, 1, and 5 VDELAY Control

Figure 4.  Modes 0, 1, and 5 Functional Diagram

OUT1, OUT1*IN1, IN1*

VDELAY1

∆T

IN2, IN2* ∆T

IN3, IN3* ∆T

IN4, IN4* ∆T

OUT2, OUT2*

VDELAY2

OUT3, OUT3*

VDELAY3

OUT4, OUT4*

VDELAY4

INPUT

OUTPUT

OUTPUT

TPDmin

TPDmin

Tspan

Tspan

(VDELAY = VWIDTH = –0.1V)
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Circuit Description (continued)

   Edge624 Tspan vs. VDELAY   
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Figure 5.  Tspan Transfer Function

Analog Delay Inputs

VDELAY and VWIDTH are analog voltage inputs which
control the delay of the rising and falling edge.  VDELAY
and VWIDTH vary from -0.1V (minimum delay) to -1.3V
(maximum delay).

These inputs are designed to sink a constant input current,
typically 1.0 mA (with REXT1 = 1.3 KΩ), over their
operating range from -0.1V to -1.3V.  Any voltage DAC
used to drive these inputs directly needs to source 1.0
mA.  Any current DAC used needs to factor in the constant
1.0 mA input current.

The equation used to establish the VDELAY and VWIDTH
input currents is:

      I (VWIDTH, VDELAY)  =  1.3V  /  REXT1.

The transfer function for Tspan vs. VDELAY is shown for all
modes in Figure 5.
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INPUT

OUTPUT

VWIDTH = –0.1V VWIDTH = –1.3V

TPDmin + Tspan TPDmin + Tspan + Twidth

(–1.3V < VDELAY < –0.1V)

Circuit Description (continued)

Modes 2 and 3

Modes 2 and 3 allow independent adjustment of the rising
and falling edges (see Figures 6 and 7).  The propagation
delay for a rising edge is defined as

Tpd+  =  Tpd(min)  +  Tspan

where Tpd(min) is the raw propagation delay of the part
with minimum programmed delay, and Tspan is the
additional delay programmed via the VDELAY input.

The propagation delay for a falling edge is defined as

Tpd-   =  Tpd(min)  +  Tspan  +  Twidth

where Twidth is defined as the additional delay incurred
by adjusting the VWIDTH input.  Notice that Twidth can be
either positive or negative over a ± 5 ns range.  This
flexibility allows the part the either expand or contract an
input signal (see Figure 6).

Notice also that Tpd+ is a function of VDELAY only, while
Tpd- is a function of VDELAY and VWIDTH.  The transfer
function for Tspan vs. VDELAY is shown for both modes in
figure 5.  The transfer function for Twidth vs. VWIDTH and
VDELAY is shown in Figure 8.

Programming Sequence

VDELAY, in addition to affecting the placement of the rising
edge, also affects the falling edge.  Therefore, when
calibrating a system, VDELAY should be adjusted first.  As
VWIDTH affects only the falling edge, it should be adjusted
after VDELAY is established.

Figure 6.  Mode 2 and 3 VDELAY and VWIDTH Controls

Figure 7.  Functional Model in Modes 2 and 3
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Circuit Description (continued)

Figure 8.  Mode 2 and 3 Transfer Function
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Circuit Description (continued)

Drive Mode

With DRVMODE = 1, the input signal on channel 2 will be
routed to all Edge624 delay paths.  (Channel 1 will be
routed to both Edge622 outputs.)  In drive mode, all 5
operating modes still offer the same delay range and edge
control features.  The only difference is that the input signal
now comes from channel 2, while all other inputs (In/In*)
are ignored.

Figures 9 through 12 show a simplified model for drive
mode.

Figure 9.  Edge622 Drive Mode for
Operating Modes 0, 1, and 5.

Figure 10.  Edge624 Drive Mode for
Operating Modes 0, 1, and 5

Figure 11.  Edge622 Drive Mode for
Operating Modes 2 and 3.

Figure 12.  Edge624 Drive Mode for
Operating Modes 2 and 3.
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Application Information

Power Up Initialization

Note:  Modes 2 and 3 use an SR flip-flop at the output

stage; modes 0, 1, and 5 do not.  Therefore, upon power

up in modes 2 or 3, or when operating modes are being

changed into modes 2 or 3, the SR flip-flop is in an

indeterminate state and the output may not reflect the

input condition.  A rising or falling edge that propagates

through the channel will correctly reset the part.  Therefore,

in mode 2 or 3, a dummy edge should be applied before

calibration or real time execution.

Notice also that in modes 0, 1, and 5 there is no flip-flop.

The output will therefore always reflect the status of the

inputs.

Minimum Pulse Width

The minimum pulse width that the part can support is a
function of the operating mode and the programmed delay
value.  Figures 13, 14, and 15 document the maximum
usably delay for all modes and ranges.

Figure 13.  Minimum Pulse Width Capability in Mode 0

  Edge624 Output Pulse Width vs. Delay in MODE 0   
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Application Infor mation (continued)

Figure 14.  Minimum Pulse Width
Capability in Mode 1

  Edge624 Output Pulse Width vs. Delay in MODE 1   
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  Edge624 Output Pulse Width vs. Delay in MODE 5   
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Figure 15.  Minimum Pulse Width
Capability in Mode 5
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Application Information (continued)

   Edge624 Tspan Integral Linearity in Modes 0 and 2   
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   Edge624 Tspan Integral Linearity in Modes 1 and 3   
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Figure 16.  Integral Linearity Error - Modes 0 and 2 Figure 17.  Integral Linearity Error - Modes 1 and 3

Linearity

The Edge622 and Edge624 are designed to be monotonic
and stable, although not necessarily linear.  However, there
is a characteristic nonlinearity curve associated with each
operating mode of the part.  Figures 16, 17, and 18 show
this nonlinearity.

Figure 18.  Integral Linearity Error - Mode 5

   Edge624 Tspan Integral Linearity in Mode 5   
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Application Information (continued)
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Figure 19.  Edge 622 Typical Applications
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Application Information (continued)

retemaraP lobmyS niM pyT xaM stinU

ecnatsiseRlamrehT

riAotnoitcnuJ
JHK226egdE

riAllitS
wolfriAfoMPFL05
wolfriAfoMPFL004

θ AJ
θ AJ
θ AJ

8.84
5.53
4.62

o W/C
o W/C
o W/C
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riAllitS
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wolfriAfoMPFL004
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JHK426egdE θ CJ 4.21 o W/C

Package Thermal Data
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Package Information

PIN Descriptions
Pin #1

Pin #1 Ident
0.045 x 45o

[1.143]

0.485 – 0.495
[12.32 – 12.57]

SQ

0.450 – 0.456
[11.43 – 11.58]

SQ

Pin #1

0.300 REF
[7.62]

0.050 
[1.27]
 TYP

0.026 – 0.032
[0.661 – 0.812]

0.026 – 0.032
[0.661 – 0.812]

0.090 – 0.120
[2.29 – 3.04]

0.390 – 0430
[9.91 – 10.92]

0.165 – 0.180
[4.19 – 4.57]

.045  x  45o

[1.14]

Edge622
28 Pin PLCC Package
θJA = 75 to 80˚C / W

Notes: (unless otherwise specified)
1. Dimensions are in inches [millimeters].
2. Tolerances are:  .XXX ±  0.005 [0.127].
3. PLCC packages are intended for surface mounting on solder lands on 0.050 [1.27] centers.

Top View Bottom View
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Edge622/624

Package Information (continued)

Edge624
44 Pin PLCC Package
θJA = 42 to 48˚C / W

Pin #1

Pin #1 Ident

0.690
[17.526]

SQ

0.654
[16.612]

SQ

0.045 x 45o

[1.143]
Pin #1 Ident

0.029
[0.736]

0.016
[0.406]

0.050
[1.27]

0.620
[15.748]

0.172
[4.368]

0.101
[2.565]

0.500
[12.70]

0.045 x 45o

Notes: (unless otherwise specified)
1. Dimensions are in inches [millimeters].
2. Tolerances are:  .XXX ±  0.005 [0.127].
3. PLCC packages are intended for surface mounting on solder lands on 0.050 [1.27] centers.

Top View Bottom View
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Recommended Operating Conditions

Absolute Maximum Ratings

retemaraP lobmyS niM pyT xaM stinU

dnuorGeciveD DNG 0 0 0 V

ylppusrewoPevitageN EEV 2.4- 2.5- 5.5- V

erutarepmeTgnitarepOtneibmA AT 0 07+ oC

retemaraP lobmyS niM pyT xaM stinU

)DNGotevitaler(EEV 0.6- 0 V

niPlatigiDynanoegatloV EEV DNG V

tnerruCtuptuO 05- Am

erutarepmeTgnitarepOtneibmA AT 55- 07+ oC

erutarepmeTegarotS ST 56- 051+ oC

erutarepmeTnoitcnuJ JT 051+ oC

erutarepmeTgniredloS
)nipmorf"4/1,sdnoces5(

AT 0 07+ oC

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 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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Edge622/624

DC Characteristics

retemaraP lobmyS (AT o )C niM pyT xaM stinU

)1etoN(egatloVhgiHtupnIlatigiD
*NI,NI HIV

0
52+
07+

0711-
0311-
0701-

048-
018-
537-

Vm
Vm
Vm

)1etoN(egatloVhgiHtupnIlatigiD
1S,0S,EDOMRVD HIV

0
52+
07+

0711-
0311-
0701-

0
0
0

Vm
Vm
Vm

)1etoN(egatloVwoLtupnIlatigiD
*NI,NI LIV

0
52+
07+

0591-
0591-
0591-

0841-
0841-
0541-

Vm
Vm
Vm

)1etoN(egatloVwoLtupnIlatigiD
0S,EDOMVRD LIV

0
52+
07+

EEV
EEV
EEV

0841-
0841-
0541-

Vm
Vm
Vm

)1etoN(egatloVwoLtupnIlatigiD
1S LIV

0
52+
07+

0012-
0012-
0012-

0841-
0841-
0541-

Vm
Vm
Vm

)yaleDdednetxE(etatSdrihT1S LLUF EEV 2.3- V

egatloVhgiHtuptuOlatigiD HOV
0

52+
07+

0401-
0001-
049-

067-
037-
086-

Vm
Vm
Vm

egatloVwoLtuptuOlatigiD LOV
0

52+
07+

0591-
0591-
0591-

0361-
0361-
0061-

Vm
Vm
Vm

egatloVtuptuOdlohserhT BBV LLUF 5.1- 53.1- 2.1- V

)xamHIV=niV(tnerruChgiHtupnI
1S,0S,EDOMVRD,NI

*NI
HII
HII

LLUF
LLUF 001-

221 052 Aµ
Aµ

)nimLIV=niV(tnerruCwoLtupnI
1S,0S,EDOMVRD,NI

*NI
LII
LII

LLUF
LLUF 001-

09
54-

051 Aµ
Aµ

tnerruCylppuS426
0edoM

2,1sedoM
5,3sedoM

EEI LLUF
LLUF
LLUF

822
492
663

003
083
564

Am
Am
Am

tnerruCylppuS226
0edoM

2,1sedoM
5,3sedoM

EEI LLUF
LLUF
LLUF

061
591
042

512
532
092

Am
Am
Am

Test conditions (unless otherwise specified):  “Recommended Operating Conditions” with REXT1 = 1.3 KΩ, REXT2
= 2.94 KΩ, and VEE = -5.5V.  All parameters specified at 0°C are guaranteed by characterization and are not
production tested. The specified limits shown can be met only after thermal equilibrium has been established.
Thermal equilibrium is established by applying power for at least 2 minutes while maintaining a transverse air flow
of 400 linear feet per minute over the device mounted either in the test socket or on the printed circuit board.
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Edge622/624

AC Characteristics

retemaraP lobmyS niM pyT xaM stinU

)1etoN(syaleDnoitagaporP

syaleDmuminiM

nimDPT
nimDPT
nimDPT
nimDPT
nimDPT

7.3
3.6
9.3
3.6
5.8

2.5
3.8
4.5
4.8
3.11

7.6
0.11
9.6
1.11
5.41

sn
sn
sn
sn
sn

segnaRtnemtsujdAyaleD

nimDPT
nimDPT
nimDPT
nimDPT
nimDPT

0.01
3.71
0.01
3.71
0.52

0.41
0.42
0.41
0.42
0.43

0.02
0.23
0.02
0.23
0.44

sn
sn
sn
sn
sn

tnemtsujdAfoegnaRHTDIWV
)ylnO3ro2edoM(

V3.1-otV1.0-=HTDIWV 0.7 0.01 0.31 sn

)2edoM(ocpmeTyaleDnoitagaporP
4

/sp oC

)%08ot%02(semiTllaF/esiRtuptuO
)2etoN(

fT,rT 052 573 058 sp

EDOM
0
1
2
3
5

1S
0
0
1
1
EEV

0S
0
1
0
1
1

YALEDV
V1.0-
V1.0-
V1.0-
V1.0-
V1.0-

HTDIWV
X
X

V1.0-
V1.0-
V1.0-

EDOM
0
1
2
3
5

1S
0
0
1
1
EEV

0S
0
1
0
1
1

YALEDV
V3.0-
V3.0-
V3.0-
V3.0-
V3.0-

HTDIWV
X
X

V3.0-
V3.0-
V3.0-

Test conditions (unless otherwise specified): “Recommended Operating Conditions” with TA = 25 °C with
400 LFPM of airflow, VEE = -5.5V, and all outputs terminated with 50 Ohms to –2.0 V.  Timing reference
points at the differential crossing points for input and output signals,  REXT1 = 1.3 KOhm, and REXT2 = 2.94
KOhm.   All input signals are fully differential.

Note 1: All measurements refer to both rising and falling edges for modes 0, 1, and 5, and rising edges
only for modes 2 and 3.  DRVMODE is logically low. Modes 2, 3, and 5 delay minimums and delay
ranges are measured with VWIDTH  = VDELAY.

Note 2: Based upon characterization data.  Not production tested.

The specified limits shown can be met only after thermal equilibrium has been established.  Thermal equilibrium
is established by applying power for at least 2 minutes while maintaining a transverse air flow of 400 linear
feet per minute over the device mounted either in the test socket or on the printed circuit board.
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Ordering Information

Contact Infor mation

Semtech Corporation
High-Performance Division

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