
http://www.�۶���Ƶ.com/
http://www.�۶���Ƶ.com/pub_link/Collateral/AND8002-D.PDF


http://www.�۶���Ƶ.com/


 MC100EP195

www.onsemi.com
3

Table 1. PIN DESCRIPTION

Pin Name I/O Default State Description

23, 25, 26, 27,
29, 30, 31, 32,

1, 2

D[0:9] LVCMOS, LVTTL,
ECL Input

Low Single−Ended Parallel Data Inputs [0:9]. Internal 75 k� to VEE.
(Note 1)

3 D[10] LVCMOS, LVTTL,
ECL Input

Low Single−Ended CASCADE/CASCADE Control Input. Internal 75 k�
to VEE. (Note 1)

4 IN ECL Input Low Noninverted Differential Input. Internal 75 k� to VEE.

5 IN ECL Input High Inverted Differential Input. Internal 75 k� to VEE and 36.5 k� to
VCC.

6 VBB − − ECL Reference Voltage Output

7 VEF − − Reference Voltage for ECL Mode Connection

8 VCF − − LVCMOS, ECL, OR LVTTL Input Mode Select

9, 24, 28 VEE − − Negative Supply Voltage. All VEE Pins must be Externally
Connected to Power Supply to Guarantee Proper Operation.
(Note 2)

13, 18, 19, 22 VCC − − Positive Supply Voltage. All VCC Pins must be externally
Connected to Power Supply to Guarantee Proper Operation.
(Note 2)

10 LEN ECL Input Low Single−ended D pins LOAD / HOLD input. Internal 75 k� to VEE.

11 SETMIN ECL Input Low Single−11

Note 1)

IN

ypicGuar T
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Table 2. CONTROL PIN

Pin State Function

EN LOW (Note 3) Input Signal is Propagated to the Output

HIGH Output Holds Logic Low State

LEN LOW (Note 3) Transparent or LOAD mode for real time delay values present on D[0:10].

HIGH LOCK and HOLD mode for delay values on D[0:10]; further changes on D[0:10]
are not recognized and do not affect delay.

SETMIN LOW (Note 3) Output Delay set by D[0:10]

HIGH Set Minimum Output Delay

SETMAX LOW (Note 3) Output Delay set by D[0:10]

HIGH Set Maximum Output Delay

D10 LOW (Note 3) CASCADE Output LOW, CASCADE Output HIGH

HIGH CASCADE Output LOW, CASCADE Output HIGH

3. Internal pulldown resistor will provide a logic LOW if pin is left unconnected.

Table 3. CONTROL D[0:10] INTERFACE

VCF VEF Pin (Note 4) ECL Mode

VCF No Connect LVCMOS Mode

VCF 1.5 V ±100 mV LVTTL Mode (Note 5)

4. Short VCF (pin 8) and VEF (pin 7).
5. When Operating in LVTTL Mode, the reference voltage can be provided by connecting an external resistor, RCF (suggested resistor value

is 2.2 k� �5%), between VCF and VEE pins.

Table 4. DATA INPUT ALLOWED OPERATING VOLTAGE MODE TABLE

POWER SUPPLY

CONTROL DATA SELECT INPUTS PINS (D [0:10])

LVCMOS LVTTL LVPECL LVNECL

PECL Mode Operating Range YES YES YES N/A

NECL Mode Operating Range N/A N/A N/A YES

Table 5. ATTRIBUTES

Characteristics Value

Internal Input Pulldown Resistor (R1) 75 k�

ESD Protection
Human Body Model
Machine Model
Charged Device Model

> 2 kV
> 100 V
> 2 kV

Moisture Sensitivity, Indefinite Time Out of Drypack (Note 6) Pb
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Table 6. THEORETICAL DELAY VALUES

D(9:0) Value SETMIN SETMAX Programmable Delay*
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Table 7. MAXIMUM RATINGS

Symbol Parameter Condition 1 Condition 2 Rating Unit

V
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Table 8. 100EP DC CHARACTERISTICS, PECL VCC = 3.3 V, VEE = 0 V (Note 7)

Symbol Characteristic

ĭ40°C 25°C 85°C

UnitMin Typ Max Min Typ Max Min Typ Max

IEE Negative Power Supply Current 100 135 160 100 140 170 100 145 175 mA

VOH Output HIGH Voltage (Note 8) 2155 2280 2405 2155 2280 2405 2155 2280 2405 mV

VOL Output LOW Voltage (Note 8) 1305 1480 1605 1305 1480 1605 1305 1480 1605 mV

VIH Input HIGH Voltage (Single−Ended)
LVPECL

CMOS
TTL

2075
2000
2000

2420
3300
3300

2075
2000
2000

2420
3300
3300

2075
2000
2000

2420
3300
3300

mV

VIL Input LOW Voltage (Single−Ended)
LVPECL

CMOS
TTL

1305
0
0

1675
800
800

1305
0
0

1675
800
800

1305
0
0

1675
800
800

mV

VBB ECL Output Voltage Reference 1775 1875 1975 1775 1875 1975 1775 1875 1975 mV

VCF LVTTL Mode Input Detect Voltage 1.4 1.5 1.6 1.4 1.5 1.6 1.4 1.5 1.6 V

VEF Reference Voltage for ECL Mode Connection 1920 2020 2120 1920 2020 2120 1920 2020 2120 mV

VIHCMR Input HIGH Voltage Common Mode Range
(Differential Configuration) (Note 9)

2.0 3.3 2.0 3.3 2.0 3.3 V

IIH Input HIGH Current (@ VIH) 150 150 150 �A

IIL Input LOW Current (@ VIL) IN
IN

0.5
−150

0.5
−150

0.5
−150

�A
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Table 9. 100EP DC CHARACTERISTICS, NECL VCC = 0 V, VEE = −3.3 V (Note 10)

Symbol Characteristic

ĭ40°C 25°C 85°C

UnitMin Typ Max Min Typ Max Min Typ Max

IEE Negative Power Supply Current
(Note 11)

100 135 160 100 140 170 100 145 175 mA

VOH Output HIGH Voltage (Note 12) −1145 −1020 −895 −1145 −1020 −895 −1145 −1020 −895 mV

VOL Output LOW Voltage (Note 12) −1995 −1820 −1695 −1995 −1820 −1695 −1995 −1820 −1695 mV

VIH Input HIGH Voltage (Single−Ended)
LVNECL −1225 −880 −1225 −880 −1225 −880

mV

VIL Input LOW Voltage (Single−Ended)
LVNECL −1995 −1625 −1995 −1625 −1995 −1625

mV

VBB ECL Output Voltage Reference −1525 −1425 −1325 −1525 −1425 −1325 −1525 −1425 −1325 mV

VEF Reference Voltage for ECL Mode Con-
nection

−1380 −1280 −1180 −1380 −1280 −1180 −1380

�ï02.4441 598 557.46 Tm
(V)Tj
6Ran 596.Dif51o
(1280)Tj.439 5 26.5p2.c
(nection)Tj
ET
200398 542.43 .99.439 .09on
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Table 10. AC CHARACTERISTICS VCC = 0 V; VEE = −3.0 V to −3.6 V  or  VCC = 3.0 V to 3.6 V; VEE = 0 V (Note 14)

Symbol Characteristic

ĭ40°C 25°C 85°C

UnitMin Typ Max Min Typ Max Min Typ Max

fmax Maximum Frequency 1.2 1.2 1.2 GHz

tPLH
tPHL

Propagation Delay
IN to Q; D(0−10) = 0

IN to Q; D(0−10) = 1023
EN to Q; D(0−10) = 0

D0 to CASCADE

1650
9500
1600
300

2050
11500
2150
420

2450
13500
2600
500

1800
10000
1800
350

2200
12200
2300
450

2600
14000
2800
550

1950
10800
2000
425

2350
13300
2500
525

2750
15800
3000
625

ps

tRANGE Programmable Range
tPD (max) − tPD (min) 7850 9450 8200 10000 8850 10950

ps

�t Step Delay (Note 15)
D0 High
D1 High
D2 High
D3 High
D4 High
D5 High
D6 High
D7 High
D8 High
D9 High

13
27
44
90
130
312
590
1100
2250
4500

14
30
47
97
140
335
650
1180
2400
4800

41
100
145
360
690
1300
2650
5300

ps

mono Monotonicity (Note 21) TBD

tSKEW Duty Cycle Skew (Note 16)
|tPHL−tPLH| 25 25 25

ps

ts Setup Time
D to LEN

D to IN (Note 17)
EN to IN (Note 18)

200
300
300

0
140
150

200
300
300

0
160
170

200
300
300

0
180
180

ps

th Hold Time
LEN to D

IN to EN (Note 19)
200
400

60
250

200
400

100
280

200
400

80
300

ps

tR Release Time
EN to IN (Note 20)
SET MAX to LEN
SET MIN to LEN

150
400
350

−25
200
275

150
400
350

−75
250
200

150
400
350

−50
300
225

ps

tjitter RMS Random Clock Jitter @ 1.2 GHz
IN to Q; D(0:10) = 0 or SETMIN

IN to Q; D(0:10) = 1023 or SETMAX
0.86
0.89

1.16
1.09

1.12
1.02

ps

VPP Input Voltage Swing
(Differential Configuration)

150 800 1200
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Figure 5. AC Reference Measurement

IN

IN

Q

Q

tPHL

tPLH

VINPP = VIH(D) − VIL(D)

VOUTPP = VOH(Q) − VOL(Q)

Cascading Multiple EP195s
To increase the programmable range of the EP195,

internal cascade circuitry has been included. This circuitry
allows for the cascading of multiple EP195s without the
need for any external gating. Furthermore, this capability
requires only one more address line per added E195.
Obviously, cascading multiple programmable delay chips
will result in a larger programmable range: however, this
increase is at the expense of a longer minimum delay.
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An expansion of the latch section of the block diagram is
pictured in Figure 7. Use of this diagram will simplify the
explanation of how the cascade circuitry works. When D10
of chip #1 in Figure 6 is LOW this device’s
CASCADE output will also be low while the CASCADE
output will be high. In this condition the SET MIN pin of
chip #2 will be asserted HIGH and thus all of the latches of
chip #2 will be reset and the device will be set at its minimum
delay.

Chip #1, on the other hand, will have both SET MIN and
SET MAX deasserted so that its delay will be controlled
entirely by the address bus A0−A9. If the delay needed is
greater than can be achieved with 1023 gate delays

(1111111111 on the A0−A9 address bus) D10 will be
asserted to signal the need to cascade the delay to the next
EP195 device. When D10 is asserted, the SET MIN pin of
chip #2 will be deasserted and SET MAX pin asserted
resulting in the device delay to be the maximum delay.
Table 11 shows the delay time of two EP195 chips in
cascade.

To expand this cascading scheme to more devices, one
simply needs to connect the D10 pin from the next chip to
the address bus and CASCADE outputs to the next chip in
the same manner as pictured in Figure 6. The only addition
to the logic is the increase of one line to the address bus for
cascade control of the second programmable delay chip.

SET
MIN

SET
MAX

TO SELECT MULTIPLEXERS

BIT 0

D0 Q0

LEN
Set Reset

BIT 1

D1 Q1

LEN
Set Reset

BIT 2

D2 Q2

LEN
Set Reset

BIT 3

D3 Q3

LEN
Set Reset

BIT 4

D4 Q4

LEN
Set Reset

BIT 5

D5 Q5

LEN
Set Reset

BIT 6

D6 Q6

LEN
Set Reset

BIT 7

D7 Q7

LEN
Set Reset

BIT 8

D8 Q8

LEN
Set Reset

BIT 9

D9 Q9

LEN
Set Reset

Figure 7. Expansion of the Latch Section of the EP195 Block Diagram
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Table 11. Delay Value of Two EP195 Cascaded

VARIABLE INPUT TO CHIP #1 AND SETMIN FOR CHIP #2

INPUT FOR CHIP #1 Total

D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 Delay Value Delay Value

0 0 0 0 0 0 0 0 0 0 0 0 ps 4400 ps

0 0 0 0 0 0 0 0 0 0 1 10 ps 4410 ps

0 0 0 0 0 0 0 0 0 1 0 20 ps 4420 ps

0 0 0 0 0 0 0 0 0 1 1 30 ps 4430 ps

0 0 0 0 0 0 0 0 1 0 0 40 ps 4440 ps

0 0 0 0 0 0 0 0 1 0 1 50 ps 4450 ps

0 0 0 0 0 0 0 0 1 1 0 60 ps 4460 ps

0 0 0 0 0 0 0 0 1 1 1 70 ps 4470 ps

0 0 0 0 0 0 0 1 0 0 0 80 ps 4480 ps

0 0 0 0 0 0 1 0 0 0 0 160 ps 4560 ps

0 0 0 0 0 1 0 0 0 0 0 220 ps 4720 ps

0 0 0 0 1 0 0 0 0 0 0

0 .9071 re
50651 537.789 .9071 15.364 re
f
268.951 552.2ET
268.9f
298.
(1)Tj
ET
179.D119.509 491.754 .9070940709 15.364 re
f
89.631 582.917 29.877 .64 re
f
268.T
8 0 0 8 132.207.
(1)Tj
ET
179.D119.509 49 132.207970940709 15.364 re
f
89.631 582.917 11 29.9344 re
f
268.T
8 0 0 8 8 162.14.
(1)Tj
ET
179.D119.509 49 8 162.14170940709 9 15.364 re
f
149.443 506.211 29.8774 re
f
268.T1T
8 0 0 8 192.01.
(1)Tj
ET
179.D119.509 49 8 192.01870940709 15.364 re
f
89.631 582.917 29.877 .94 re
f
268.T
8 0 0 8 21.8961.
(1)Tj
ET
Tm
(1)Tj
ET
209.197 51870940709 15.364 re
f
89.631 582.917211 29.8774 re
f
268.T
8 0 0 8 8 251.77.
(1)Tj
ET
179.D119.509 49 8 251.77370940709 15.364 re
f
89.631 582.917211 29.8774 re
f
268.T
8 0 0 8 8 281.65.
(1)Tj
ET
1 Tm
(0)Tj
ET
268.951 57370940709 15.364 re
f
89.631 582.91721 29.934 4 re
f
268.T
8 0 0 8  311.584.
(1)Tj
ET
Tm
(1)Tj
ET
208 311.584370940709 9 15.364 re
f
149.443 506.11 29.877 4 re
f
268.T
8 0 0 8  341.461.
(1)Tj
ET
Tm
(1)Tj
ET
208 341.461470940709 15.364 re
f
89.631 582.917211 29.8774 re
f
268.T
8 0 0 8 8 371.33.
(1)Tj
ET
1 Tm
(0)Tj
ET
2 8 371.33870940709 15.364 re
f
89.631 582.9172454 .90714 re
f
268.T
8 0 0 8 3 Tm
(0).
(1)Tj
ET
1 Tm
(0)Tj
ET
2 3 Tm
(0)470940709 15.364 re
f
89.631 582.91743614.477 4 re
f
268.371.3386 2112re
f
BT
8 0 0 8 519.
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MultiĭChannel Deskewing
The most practical application for EP195 is in multiple

channel delay matching. Slight differences in impedance and
cable length can create large timing skews within a high−speed
system. To deskew multiple signal channels, each channel can

be sent through each EP195 as shown in Figure 8. One signal
channel can be used as reference and the other EP195s can be
used to adjust the delay to eliminate the timing skews. Nearly
any high−speed system can be fine−tuned (as small as 10 ps)
to reduce the skew to extremely tight tolerances.

EP195
IN Q
IN Q

#1

EP195
IN Q
IN Q

#2

EP195
IN Q
IN Q

#N
Digital
DataControl

Logic
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Figure 10. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020/D  ĭ Termination of ECL Logic Devices.)
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