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ZEN2041F

PROGRAMMABLE UNIVERSAL COUNTER

Description
is a progra mma ble un iver sa l coun ter LSI.ZENIC ZEN2041F

TH E counts pha se-sh ift ed signa ls and up/down pulse signa ls, genera ted from rotary encoders orZEN2041F
linear sca les.

Since the counter r esponse speed is as h igh as 20MH z(MAX),the is used in a va r iety of h igh speedZEN2041F
services including digita l servo con t rol and precision measuremen t .

TH E is provided with a funct ion which monitor s the inpu t signa ls and detect s any abnormal inpu tZEN2041F
accompan ied with noise or other distu rba nces, so tha t the relia bility of coun ted va lues a re secured.

1. Features
Selecta ble coun t r esolu t ion and channels.

16bit 4ch . or 32bit 2ch . orΛ Λ
16bit 2ch . 32bit 1ch .Λ + Λ

Coun t response speed:
20Mcps.(MAX.) ( CLK f = 20MHz at 50% duty)0

Inpu t fr equency of coun t pulse.
Phase sh ift ed signa l input :-

A/B pha se inpu t DC 5MHz.~
(less than f 1/4)0 Λ

Up/down pulse signa l input :
Up/down inpu t DC 10MH z~
(less than f 1/2)0 Λ

CLK frequency DC 20MH z.~
(MAX.:duty ra t io 50%)

Direct ion recogn it ion for up/down coun t ing
Abnormal inpu t detect ion cir cu it .
P reloa d register for the up/down counter .
La tch register for the up/down counter .
Reference va lue coun t va lue coincidence-

detect ion funct ion .
On ch ip sta tus r egister .-

Coun ter opera t ion mode.
Edge eva lua t ion select ion : 1/2/4 .
(on ly for phase shift ed signa l inpu t )-
Coun t direct ion select ion .
Coun ter clea r con t rol:synchronous/

asynchronous clear .
Selecta ble 16/8 bit da ta bus.
Low power CMOS technology.
TTL compat ible.
Single 5V power supply.
100 pin QFP .

Typical Applications
For Mult i channel

NC machine tools
Precision posit ioners
Robot a rm con t roller s
Speed con t roller s for rota t ing machines
E lect ron ic ga uges
Frequency counter s

Pin configuration
Top View)(
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ZEN2041F

2. Block diagram (Figure.2)

AD5-0
CS
WR CPU Da ta bus
RD Inter fa ce buffer D15-D0
INT
BHE
W/B

Cont rol logic

Com para torP00 Group Coun ter
P01 0 un it 0 0 E00/O00

CM CMRC0 Direc- LDR CNT LTR R

LD0 t ion 0 0 0 E01/O0100 01
LT0 recog-
MD0 nit ion EP0/O02
DIR0

Com para torP10 Group Coun ter
P11 1 un it 1 1 E10/O10

CMR CMRC1 Direc- LDR CNT LTR
LD1 t ion 1 1 1 E11/O1110 11
LT1 recog-
MD1 nit ion EP1/O12
DIR1
S0

Com para torP20 Group Coun ter
P21 2 un it 2 2 E20/O20

CMR CMRC2 Direc- LDR CNT LTR
LD2 t ion 2 2 2 E21/O2120 21
LT2 recog-
MD2 nit ion EP2/O22
DIR2

Com para torP30 Group Coun ter
P31 3 un it 3 2 E30/O30

CMR CMRC3 Direc- LDR CNT LTR
LD3 t ion 3 3 3 E31/O3130 31
LT3 recog-
MD3 nit ion EP3/O32
DIR3
S1

RESET LDR :Preload Register
CLK CNT :Up/down Coun ter
VDD LTR :La tch Register
VSS CMR :Reference Register
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ZEN2041F

3. Block Description (refer to Figure.2)

1) CPU In ter face
It is in ter fa ce to wr ite da ta in to register or read da ta from register .
It ou tpu ts the INT signa l by in ter rupt from dir ect ion recogn it ion logic a nd compa ra tor .
Refer to [5.Ba sic Opera t ions] a nd [6.In terna l Register Mapping].

2) Cont rol logic
It opera tes to wr ite da ta in to register or r ead da ta from register .
It t r ansmit s in ter rupt signa l to CPU in ter fa ce from dir ect ion recogn it ion logic and compa ra tor .

3) Da ta Bus Buffer
It is 16 or 8bit bidirect iona l, and in ter fa ce between CPU a nd .ZEN2041F

4) Direct ion Recogn it ion
It ou tpu ts the UP, DOWN, Data Load a nd Data La tch signa l to the coun ter upon the externa l signa l, mode

register , command register .
If in ter rupt enable, it indica tes CPU in ter face to make INT="L".
The input signa ls can be monitored by the monitor register , therefore the inpu t signa ls(*) not inputed to

the counter ca n be used for un iversa l inpu ts.

5) Coun ter un it
It is composed of the load register , up/down coun ter and command register .
It opera tes by the UP, DOWN, CLEAR, DATA LOAD, DATA LATCH , and Car ry, Borrow.
The coun ter connect ion S0 and S1 determine the direct ion recogn it ion group a nd the pre-stage coun ter .

S0 Connect ion Coun ter Dir ect ion Pre-stage
unit Recognit ion Coun ter unit

0 Independen t 0 Group 0 -
1 1 -

1 Cascade 0 0 -
1 0 0

S1 Connect ion Coun ter Dir ect ion Pre-stage
unit Recognit ion Coun ter unit

0 Independen t 2 Group 2 -
3 3 -

1 Cascade 2 2 -
3 2 2

Casca de connect ion ( 32bit counter )
Coun ter un it 0 and 2 a re lower word(16bit ).
And, counter un it 1 and 3 are upper word(16bit ).

6) Compara tor
It is composed of two reference register s.
It compares the coun ter va lue with the reference register . If the coincidence is detected, compa ra tor

ou tpu ts the sta tus, the in ter rupt , the coincidence a nd the window, a ccording to the set t ing condit ion .
Refer to [9.Coincidence Detect ion Funct ion ].

*)Inpu t signa ls to the group 1 a nd 3 when cascade connected.

ZENIC Inc.(Z2041B98)
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ZEN2041F

4. Pin Definitions and Functions
Ta ble.1

P in Symbol I/O F unct ions
36 AD5 Address0-5
35 AD4 These are used for select ion in terna l register with W/B a nd BHE.
34 AD3 I Refer to [5.Ba sic Opera t ions] a nd [6.In terna l Register Ma pping].
33 AD2
32 AD1
31 AD0
16 CS I CHIP SELECT
14 RD I READ
15 WR I WRITE
10 INT O INERRUPT REQUEST
12 W/B I WORD/BYTE : Word t ra nsfer is "H ". Byte t ransfer is "L".
13 BH E I BUS HIGH ENABLE
46 D15 DATA BUS
45 D14
44 D13 Enable bit s a r e selected by BHE a nd AD0.
43 D12 Refer to [5.Ba sic Opera t ions.].
42 D11
39 D10
38 D9
37 D8 I/O
25 D7
24 D6
23 D5
22 D4
20 D3
19 D2
18 D1
17 D0
11 I RESET:in it ia lize in terna l r egister s.RESET
30 CLK I CLOCK:is used for synchron izing in terna l signa ls a nd coun t ing.

2 P 00 PULSE INPUTS 00-31
1 P 01 Refer to [8. Coun ter Opera t ion and Timing.].

91 P10
92 P11 I
51 P20
52 P21
70 P30
69 P31

100 C0 CLEAR0-3 : clea r ea ch coun ter va lue.
93 C1 I Abou t clea r condit ions, r efer to [7.5) Mode Register .].
55 C2
68 C3
97 LD0 DATA LOAD : After the fa lling edge is detected, the va lue of load
83 LD1 I register is stor ed to each counter .
61 LD2
67 LD3
96 LT0 DATA LATCH : After the fa lling edge is detected, the va lue of counter
82 LT1 I is stor ed to each la tch register .
60 LT2
66 LT3

ZENIC Inc.(Z2041B98)
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Pin Symbol I/O F unct ions
99 MD0 MODE SELECTION :
85 MD1 I O : Phase-sh ift ed pu lse
50 MD2 1 : Up/Down pu lse
65 MD3
98 DIR0 COUNTING DIRECTION
84 DIR1 I Refer to [8. Coun t ing Opera t ion and Timing.].
49 DIR2
64 DIR3
94 S0 I COUNTER CONNECTION
63 S1 Refer to [3.5) Coun ter un it ].

5 COINCIDENCE DETECTION 00-31 / UNIVERSAL OUTPUT 00-31E00/O00

6 Refer to [9. Coincidence Detect ion Funct ion .].E01/O01

E20/O2058
57 OE21/O21

E10/O1088
E11/O1187
E30/O3072
E31/O3173

7 WINDOW OUTPUT 0-3 / UNIVERSAL OUTPUT 02-32EP0/O02

86 O Refer to [9. Coincidence Detect ion Funct ion .].EP1/O12

EP2/O2256
EP3/O3274

4 Supply voltage +5V
21
26
27
40
54 VDD -
71
76
77
90

3 Ground 0V
9

28
29
41
53 VSS -
59
78
79
89

ZENIC Inc.(Z2041B98)
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ZEN2041F

5. Basic Operation
Ta ble.2

CS RD D15-D8 D7-D0 Basic Opera t ionW/B BHE AD0 WR
1 * * * * High-impedance H igh-impedance Disable
0 1 1 1 * *
0 1 0 0 1 0 Input Inpu t Write word da ta
0 1 0 0 0 1 Outpu t Output Rea d word da ta
0 1 1 0 1 0 High-impedance Inpu t Write lower byte da ta
0 1 1 0 0 1 High-impedance Output Rea d lower byte da ta
0 1 0 1 1 0 Input H igh-impedance Write upper byte da ta
0 1 0 1 0 1 Outpu t H igh-impedance Rea d upper byte da ta
0 0 1 0 1 0 High-impedance Inpu t Write lower byte da ta
0 0 1 0 0 1 High-impedance Output Rea d lower byte da ta
0 0 1 1 1 0 High-impedance Inpu t Write upper byte da ta
0 0 1 1 0 1 High-impedance Output Rea d upper byte da ta
0 0 0 * * * - - Inhibit
0 * * * 0 0

6. Internal Register Mapping
Ta ble.3

RD Selected register a nd Opera t ionWR AD5 AD4 AD3 AD2 AD1 AD0
1 0 0 0 0 0 0 0 Load register 0, Write
1 0 0 0 0 0 1 0 Reference register 00, Wr ite
1 0 0 0 0 1 0 0 Reference register 01, Wr ite
1 0 0 0 0 1 1 0 Mode register 0, Write
1 0 0 0 1 0 0 0 Load register 1, Write
1 0 0 0 1 0 1 0 Reference register 10, Wr ite
1 0 0 0 1 1 0 0 Reference resister 11, Wr ite
1 0 0 0 1 1 1 0 Mode register 1, Write
1 0 0 1 0 0 0 0 Load register 2, Write
1 0 0 1 0 0 1 0 Reference register 20, Wr ite
1 0 0 1 0 1 0 0 Reference register 21, Wr ite
1 0 0 1 0 1 1 0 Mode register 2, Write
1 0 0 1 1 0 0 0 Load register 3, Write
1 0 0 1 1 0 1 0 Reference register 30, Wr ite
1 0 0 1 1 1 0 0 Reference register 31, Wr ite
1 0 0 1 1 1 1 0 Mode register 3, Write
1 0 1 0 0 0 0 0 Command register 0, Write
1 0 1 0 0 0 1 0 Command register 1, Write
1 0 1 0 0 1 0 0 Command register 2, Write
1 0 1 0 0 1 1 0 Command register 3, Write
1 0 1 0 1 0 0 0 Globa l command register ,Write
0 1 0 0 0 0 0 0 Latch register 0, Rea d
0 1 0 0 0 1 1 0 Monitor register 0, Rea d
0 1 0 0 1 0 0 0 Latch register 1, Rea d
0 1 0 0 1 1 1 0 Monitor register 1, Rea d
0 1 0 1 0 0 0 0 Latch register 2, Rea d
0 1 0 1 0 1 1 0 Monitor register 2, Rea d
0 1 0 1 1 0 0 0 Latch register 3, Rea d
0 1 0 1 1 1 1 0 Monitor register 3, Rea d
0 1 1 0 0 0 0 0 Sta tus register 0, Rea d
0 1 1 0 0 0 1 0 Sta tus register 1, Rea d
0 1 1 0 0 1 0 0 Sta tus register 2, Rea d
0 1 1 0 0 1 1 0 Sta tus register 3, Rea d

ZENIC Inc.(Z2041B98)
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ZEN2041F

7. Registers

1) Loa d register
The va lue of th is r egister is stored in the up/down coun ter a t the fa lling edge of LDn or execut ing da ta

load(D9) of the comma nd register .

2) Reference register n0
The lower va lue of window compa r ison is stored in it .

3) Reference register n1
The upper va lue of window compa r ison is stored in it .

4) La tch register
The va lue of the up/down coun ter is stored in th is register a t the r ising edge of LTn or execu t ing da ta

la tch(D8) of the command register .

These registers
Digit 0(D0 ) : LSB
Digit 15(D15) : MSB

5) Mode register : Subscr ipt n is 0 to 3.
Ta ble.5

Bit Symbol Descr ipt ion
ILDn In ter rupt cont rol(LDn)D15

0 : inhibit
1 : enable when the D9 of mode register is "1".

ILTn In ter rupt cont rol(LTn)D14
0 : inhibit
1 : enable when the D8 of mode register is "1".

IAIn In ter rupt cont rol ( by a n a bnormal inpu t )D13
0 : inhibit
1 : enable

ICn In ter rupt cont rol ( by Cn )D12
0 : inhibit
1 : enable when ZEn1="1"

IEn1 In ter rupt cont rol ( by coincidence detect ion )D11
0 : inhibit
1 : enable when En1="L"

IEn0 In ter rupt cont rol ( by coincidence detect ion )D10
0 : inhibit
1 : enable when En0="L"

D9 ELDn Ena ble LDn
0 : disable
1 : enable

D8 ELTn Ena ble LTn
0 : disable
1 : enable

D7 OCn2 Output cont rol 2
0 : EPn /On2 = un iversa l ou tpu t
1 : = coincidence outpu t

D6 OCn1 Output cont rol 1
0 : En1/On1 = un iversa l outpu t
1 : = coincidence outpu t

ZENIC Inc.(Z2041B98)
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Bit Symbol Descr ipt ion
D5 OCn0 Outpu t con t rol 0

0 : En0/On0 = un iversa l outpu t
1 : = coincidence outpu t

D4 ZMDn Clea r mode
0 : asynchronous clear
1 : synchronous clea r for phese-sh ift ed pu lse inpu t

D3 ZEn1 Clea r coun t
D2 ZEn0 ZEn1 ZEn0

0 0 no opera t ion
0 1 Disable clear
1 0 only 1 t ime
1 1 every t imes

D1 Xn1 Edge eva lua t ion for phase-sh ift ed pu lse inpu t
D0 Xn0 Xn1 Xn0 Edge eva lua t ion

0 0 Single
0 1 Double
1 1 Quad

6) Comma nd register : Subscr ipt n is 0 to 3.
Ta ble.6

Bit Symbol Descr ipt ion
RLDn Reset in ter rupt by LDnD15

0 : no opera t ion
1 : Reset

RLTn Reset in ter rupt by LTnD14
0 : no opera t ion
1 : Reset

RAIn Reset in ter rupt by abnormal inpu tD13
0 : no opera t ion
1 : Reset

RCn Reset in ter rupt by CnD12
0 : no opera t ion
1 : Reset

REn1 Reset in ter rupt by coincidence detect ionD11
0 : no opera t ion (D11 of mode register )
1 : Reset

REn0 Reset in ter rupt by coincidence detect ionD10
0 : no opera t ion (D10 of mode register )
1 : Reset

D9 LDn Da ta loa d
When LDn=1, the va lue of load register is stored in to the up/down coun ter .

D8 LTn Da ta la tch
When LTn=1, the va lue of up/down coun ter is stor ed in to the la tch register .

D7 OTn2 Cont rol universa l outpu t 2 : when OCn2(D7)=0 (comma nd register )
0 : On2="L"
1 : ="H "

D6 OTn1 Cont rol universa l outpu t 1 : when OCn1(D6)=0 (comma nd register )
0 : On1="L"
1 : ="H "

ZENIC Inc.(Z2041B98)
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Bit Symbol Descr ipt ion
D5 OTn0 Con t rol un iversa l ou tpu t 0 : when OCn0(D5)=0 (command register )

0 : On0="L"
1 : ="H "

D4 - 0
D3 ZEn1 equa l to D3 of mode register
D2 ZEn0 equa l to D2 of mode register
D1 - 0
D0 - 0

7) Globa l comma nd register
Ta ble.7

Bit Symbol Descr ipt ion
LD3 Equal to D9 (command register 3)D15
LD2 D9 2D14
LD1 D9 1D13
LD0 D9 0D12
LT3 D8 3D11
LT2 D8 2D10

D9 LT1 D8 1
D8 LT0 D8 0
D7-D0 0

8) Monitor register : mon itor a ll input signa ls. Subscr ipt n is 0 to 3.
Ta ble.8 : Format of the monitor r egister n

Bit Symbol Descr ipt ion
Pn0M Monitor Pn0 signa lD15

0 : Pn0="L"
1 : ="H "

Pn1M Monitor Pn1 signa lD14
0 : Pn1="L"
1 : ="H "

CnM Monitor Cn signa lD13
0 : Cn="L"
1 : ="H"

LDnM Monitor LDn signa lD12
0 : LDn="L"
1 : ="H "

LTnM Monitor LTn signa lD11
0 : LTn="L"
1 : ="H "
Monitor MDn signa lD10 MDnM

0 : MDn="L"
1 : ="H "

D9 Monitor DIRn signa lDIRnM

0 : DIRn="L"
1 : ="H"

D8 SmM Monitor Sm signa l : is enable for the sta tus r egister 00 and 20.
0 : Sm="L"
1 : ="H"

D7-D0 fixed ’0’

ZENIC Inc.(Z2041B98)
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9) Sta tus register : Subscr ipt n is 0 to 3.
Ta ble.9

Bit Symbol Descr ipt ion
SILDn Done in ter rupt by LDn. Reset by RLDn(D15)=1 of the comma nd register n .D15

0 : onenot d
1 : Done

SILTn Done in ter rupt by LTn. Reset by RLTn(D14)=1 of the comma nd register n .D14
0 : not done
1 : Done

SAIn Done in ter rupt by a bnormal inpu t . Reset by RAIn(D13)=1 of the command register n .D13
0 : not done
1 : Done

SCn Done in ter rupt by Cn . Reset by ICn(D12)=1 of the command register n .D12
0 : not done
1 : Done

SEn1 Done in ter rupt by coincidence detect ion . Reset by REn1(D11)=1 of the comma ndD11
0 : not done register n .
1 : Done

SEn0 Done in ter rupt by coincidence detect ion . Reset by REn0(D10)=1 of the comma ndD10
0 : not done register n .
1 : Done

D9 SLDn Completed loa ding da ta
0 : reset a fter reading ou t .
1 : is set with complet ion of stor ing the load resister va lue in to the counter .

D8 SLTn Completed la tch ing da ta
0 : reset a fter reading ou t .
1 : is set with complet ion of stor ing the coun ter va lue in to the la tch register

D7 EPnM Monitor EPn : equa l to EPn
D6 En1M Monitor En1 : equa l to En1
D5 En0M Monitor En0 : equa l to En0
D4 - 0
D3 ISR3 Indica te to done in ter rupt
D2 ISR2 0 : Not done
D1 ISR1 1 : Done
D0 ISR0

ZENIC Inc.(Z2041B98)
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8. Counter operation and Timing

These signa ls a re sa mpled by CLK.
RESET, Pulse inpu t (P00-P 31), Clear (C0-C3), Load da ta (LD0-LD3), La tch da ta (LT0-LT3)

1) Coun t ing opera t ion
Ta ble.10 Coun t ing direct ion

Phase-sh ift ed pu lse (MDn="L")
Phase Coun t ing dir ect ionDIRn

1 Coun t upPn0 phase 90 advance
Coun t downPn1 phase 90 advance

0 Coun t downPn0 phase 90 advance
Coun t upPn1 phase 90 advance

Up/down pulse (MDn="H")
Rising edge Coun t ing dir ect ionDIRn

1 Pn0 Coun t up
Pn1 Coun t down

0 Pn0 Coun t down
Pn1 Coun t up

2) Coun t t iming ( Refer to F igure.3-1 )

Phase-sh ift ed pu lse
Coun t ing condit ion is depend on the edge eva lua t ion .

Edge eva lua t ion Coun t ing condit ion
single Cha nge of Pn0 when Pn1="L"
double Cha nge of Pn0
quad Cha nge of Pn0 or Pn1

Up/down pulse
When it is sampled the r ising edge of pulse inpu t , coun t up or down depend on DIRn .
Don’t change the other inpu t .

3) Abnormal inpu t

Phase-sh ift ed pu lse
The defin it ion of a bnormal inpu t is the simulta neously changing Pn0 with Pn1.
Causes of a bnormal inpu t
* It cannot be sampled beca use the cha nging t ime of input is too shor t .
* the t ra nsit ion sta te is a bnorma l because the noise is sampled.

Up/down pulse
No defin it ion

4) Clear opera t ion : Refer to F igure.3-2.

* Asynchronous clea r
After the r ising edge of Cn is detected, the coun ter is clear ed.

* Synchronous clear
After Cn="H",Pn1="L",a nd cha nge of Pn0 a re detected, the coun ter is clea r ed.

5) Loa ding da ta , La tch ing da ta opera t ion : Refer to F igure.3-3.

ZENIC Inc.(Z2041B98)
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Figure.3-1 : Coun t ing opera t ion

Phase-sh ift ed pulse input ( DIRn="H" )

CLK

Pn0

Pn1

M M+1 M+2 M+3 M+4 M+3 M+2 M+1 MCNTn
x4

CNTn M M+1 M+2 M+1 M
x2

CNTn M M+1 M
x1

If IAIn=1(D13 of mode register )
INT

Up/down pulse input ( DIRn="H " )

CLK

Pn0

Pn1

CNTn M M+1 M

ZENIC Inc.(Z2041B98)
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Figure.3-2 : Clear ing Opera t ion

* Asynchronous clea r ing

CLK

Cn

CNTn Count ing Opera t ion Sta r t count
0000H

If ICn=1 (D12 of mode register )
INT

* Synchronous clear ing ( on ly for pha se-shift ed pu lse input )

CLK

Pn0 "H " "L" or "L" "H"Ρ Ρ

Pn1

Cn

CNTn Coun t ing opera t ion Sta r t coun t
0000H

If ICn=1 (D12 of mode register )
INT

Figure.3-3 : Loa ding da ta , La tch ing da ta

CLK

LDn

LTn

CNTn L M( Loa d register n = "M" )

LTRn N M

If ILDn=1 (D15 of mode register )
INT

If ILTn=1 (D14 of mode register )
INT

ZENIC Inc.(Z2041B98)
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9. Coincidence Detection

There are two refer ence registers for every coun ter . They are used for stor ing da ta to window compa r ison .
And it ou tpu ts a coincidence signa l a r eference register with coun t va lue.

1) Independen t ( S0,S1="L" )
Ta ble.12

WindowUp/down L o w e r U p p e r Coincidence
Coun ter va lue va lue signa l ou tput

register register
CNT0 CMR00 E00 EP0

CMR01 E01
CNT1 CMR10 E10 EP1

CMR11 E11
CNT2 CMR20 E20 EP2

CMR21 E21
CNT3 CMR30 E30 EP3

CMR31 E31
Coincidence signa l is "L" dur ing count va lue=refer ence register .

Window outpu t is "L"
Condit ion 1 : lower va lue register < upper va lue register ,

Dur ing : lower va lue register < coun t va lue < upper va lue register
Condit ion 2 : lower va lue register = upper va lue register ,

Dur ing : coun t va lue = lower va lue register
Condit ion 3 : lower va lue register > upper va lue register ,

Dur ing : coun t va lue = lower va lue register or upper va lue register

2) Casca de connect ( S0,S1="H" )
Ta ble.13

coun ter lower va lue register upper va lue register coincidence window
lower word lower word lower word signa l ou tputupper word upper word upper word

CNT0 CNT1 CMR00 CMR10 E10 EP1
CMR01 CMR11 E11

CNT2 CNT3 CMR20 CMR30 E30 EP3
CMR21 CMR31 E31

coun t va lue = (counter upper word)*10000(H) + (coun ter lower word)
lower va lue register = (upper word register )*10000(H) + (lower word register )
upper va lue register = (upper word register )*10000(H) + (lower word register )

Note
If enable in ter rupt , wh ile coun ter va lue equa l to reference register , in ter rupt ou tpu t is "Low".

Example of in ter rupt process.
1, una ble in ter rupt or modify reference register .
2, reset in ter rupt .
3, in ter rupt process.
4, exit in ter rupt rou t ine.
5, if counter va lue unequa l to reference register , ena ble in ter rupt .
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Figure.4 : Coincidence detect ion and window outpu t
When a reference register n0 = "L" and a reference register n1 = "M"

CLK

L-1 L L+1 M-1 M M+1CNTn

En0

En1

EPn

If IEn0=1 (D10 of mode register n )
INT

If IEn1=1 (D11 of mode register n )
INT

10. Electrical specification

1) Absolu te maximum ra t ing

Rat ing Symbol Min . Max. Unit
Supply voltage V V 0.5 V +7.0 VDD SS SS-
Inpu t volta ge V V 0.5 V +0.5 VI SS DD-
Ou tput voltage V V 0.5 V +0.5 VO SS DD-

mAInpu t cu r r ent I 20 +20I -
Stora ge tempera tu re T 50 +125 CSTG -

2) Recommended opera t ing condit ions
V =0VSS

Rat ing Symbol Min . Typ. Max. Unit
Supply voltage V 4.50 5.00 5.50 VDD

Opera t ing tempera ture T 40 25 +70 COP -

3) DC cha racter ist ics ( a t the recommended opera t ing condit ions )

Rat ing Symbol Condit ions Min . Typ. Max. Unit
Inpu t "H " level V TTL inpu t 2.2 VIH - -

volt age "L" V TTL input 0.8 VIL - -
Ou tput "H " V I = 4mA V 1.0 VOH OH DD- - - -

volt age "L" V I =4mA V +0.4 VOL OL SS- -
Inpu t leaka ge curr en t I V =V /V 10 +10 AL I DD SS - - µ
Standby cur ren t I 100 ADDS IH DD IL SSV = V ,V = V µ

4) AC character ist ics-1 ( a t the recommended opera t ing condit ions )

NO. Symbol Rat ing Min . Max. Unit
1 Rising up t ime of CLK 5 nsΦR

2 Fa lling down t ime of CLK 5 nsΦF

4.5(V) 4.5(V)
CLK 0.5(V) 0.5(V)

1 2
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5) AC character ist ics 2 ( n=0 3, a t the recommended opera t ing condit ions )- ~

NO. Symbol Rat ing Min . Max. Unit
1 CLK Cycle t ime 50 nsΦCY

2 CLK Pulse width ("High") 25 nsΦH

3 CLK Pulse width ("Low") 25 nsΦL

4 Set t ing up t ime of address for WR 5 nsTWAS Π

5 Holding t ime of a ddress for WR 5 nsTWAH −

6 WR pulse width ("Low") 100 nsTWRL

7 Recover ing t ime after r ising up WR(note.3) 5 nsTWRH CYΦ

8 Set t ing up t ime of inpu t da ta for WR 40 nsTDS −

9 Holding t ime of inpu t da ta for WR 0 nsTDH −

10 Set t ing up t ime of address for RD 5 nsTRAS Π

11 Holding t ime of a ddress for RD 5 nsTRAH −

12 RD pulse width ("Low") 100 nsTRDL

13 Recover ing t ime after r ising up RD(note.3) 4 nsTRDH CYΦ

14 Deley t ime from RD to fixed da ta 70 nsTZV Π

15 Deley t ime from RD to floa t ou tpu t 70 nsTDZ −

16 Set t ing up t ime of Pn0 for P n1 nsT + 2510 CYΦ
17 Set t ing up t ime of Pn1 for P n0 nsT + 2501 CYΦ
18 Set t ing up t ime of Pn0 for P n1 nsT + 25S10 CY− Φ
19 Holding t ime of P n0 for Pn1 nsT + 25H10 CY− Φ
20 Set t ing up t ime of Pn1 for P n0 nsT + 25S01 CY− Φ
21 Holding t ime of P n1 for Pn0 nsT + 25H01 CY− Φ
22 Pu lse width of inpu t (Pn0,Pn1) nsT + 25PW CYΦ
23 Pu lse width of Cn nsT + 25CW CYΦ

24 Pu lse width of LDn,LTn nsT + 25LW CYΦ

25 Pu lse width of RESET 5 nsTRL CYΦ

26 Recover ing t ime after r ising up RESET 5 nsTRH CYΦ

27 Dela y t ime from CLK to INT output 65 nsTI −
28 Dela y t ime from CLK to coincidence ou tpu t 40 nsTE −

note.3) Inhibit t ime to read or wr ite.

Mea sur ing condit ion for AC chara cter ist ics 2-
Ra t ing Symbol Sta ndard va lue Unit

Inpu t dr iving level V 2.4 (3.0) VIH

V 0.45(0.4) VIL

Test poin t of t iming V 2.0 VOH

(inpu t ,outpu t ) V 0.8 VOL

Loading ca pacity C 50 pFL

mALoading cur ren t I 4OH -
mAI 4OL

The va lue in paren theses is for CLK inpu t .

Opera t ion curren t
Rat ing Symbol Measur ing condit ion UnitMax

Opera t ion I Outpu t is open 90 mADDO

cu r ren t CLK = 20MHz
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Timing diagra m

Clock
1

CLK
2 3

Wr ite cycle ( W/B="H " or "L" )

Address*
4 5

WR
6 7

D0 D15~
8 9

Read cycle ( W/B="H" or "L" )

Address*
10 11

RD
12 13

D0 D15~
14 15

*Address : CS, AD5 AD0, BHE~
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Inpu t t iming

Phase sh ift ed pu lse inpu t-

Pn0

Pn1
16 17

Up/down pulse input

Pn0

Pn1
18 19

22 22

Pn1

Pn0
20 21

22 22

Cn
23 23

LDn
24 24LTn

CS

RESET
25 26

Output t iming

CLK
27

INT
28

Coincidence
ou tpu t

*Coincidence outpu t E00/O00,E01/O01,E10/O10,E11/O11:
E20/O20,E21/O21,E30/O30,E31/O31
EP0/O02,EP1/O12,EP2/O22,EP3/O32
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11. Package outlines ( Dimensions in mm )

ZENIC Inc.(Z2041B98)
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reserves the r igh t to make changes in it s product without any not ice to improve relia bility,ZENIC
funct ion or design .

does not a ssume a ny lia bility a r ising out of the applica t ion or use of a ny product or circuitZENIC
descr ibed herein ;neither does it convey a ny license under it s pa ten t r igh t s nor the r igh t s of others.

In format ion con ta ined in th is publica t ion rega rding device applica t ions a nd the like is in tended
th rough suggest ion only a nd ma y be superseded by upda tes.

products a re not designed, in tended, or a u th r ized for use as componen ts in systems in tended forZENIC
su rgica l implan t in to the body, or other applica t ions in tended to suppor t or susta in life, or for any other
applica t ion in which the fa ilu re of the products cou ld crea te a situa t ion where persona l in ju ry or dea thZENIC
may occur .

ZENIC INC.All r igh t reserved. Copyr igh t 1995,α

URL ht tp://www.zenic.co.jp/ZENIC Inc.
1-17-14, Ohgaya Ohtsu Sh iga 520-2144, J APAN
Fa x. +81-77-543-9431 E-ma il suppor t@zenic.co.jp
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