IMT 902 Microstep Constant Current Driver for 2 Motors

2 stepping motors are controlled by a single driver
IC

Output voltage 40 V max

Output current 1.5 A /phase max

Two pairs of built-in 4-bit DACs for micro steps

Two pairs of built-in 16-bit shift and latch registers
36-pin power flat package (HSOP36-P-450-0.65)
Low On-resistance of Ry, = 0.5 Q

(T;=25°C @ 1.0 A: Typ.)

Chopping frequency can be set by external
capacitors and resistors. High speed chopping
possible at 100 kHz or higher

Built-in charge pump circuit (two ext. capacitors)

RECOMMENDED AND MAXIMUM OPERATING CONDITIONS

(Ta =0 to 85°C)

Characteristic Sym. | Test Condition Min. Typ. Max. Peak Unit
Logic Supply Voltage |Vpp - 4.5 5.0 5.5 7.0 V
Output Voltage \Y Vop=5,0V 20 24 34 40 V

lout T,=25°C/Phase i 11 13 15 A
Outout C ) (1) (one motor)
Hiput rren low |Ta=25°C/phase | 11 L3 15 R
(2) (two motors) ) ' ’
Logic Input Voltage Vin - GND - Vob Vppt+0.4 V
Clock Frequency fak |Vop=5,0V 1.0 6.25 25 - MHz
Chopping Frequency |fehop  |Voo =5,0V 40 100 150 - KHz
Vu=24V, -
Reference Voltage Vet Torque = 100% 2.0 3.0 Vbp Vv
Current Detect Pin
Voltage Vrs |Vop=5,0V 0 +1.0 +15 +45 V
L Vin 7V or less - - 1.4
Power Dissipation Pp Measured for IC . . 30 W
Operating Temp. Torr -40...+ 85 °C
Storage Temp. Tste -50...+ 150 °C
Junction Temp. T; + 150 °C

Note: when using the IC, pay attention to thermal conditions.




PIN ASSIGNMENT:

(top view)
we [It O 36] vyqa
oute |2 35[] out A
"ss []° 34| Rsq
PGND [ 4 33] PGND
outes [|s > 32[] outa
seTp |6 c 31[] sTrosE AB
Cepa |7 © 30[] cLk ne
CR 1E O N E 23(] pata AB
Urerae [|© QD o O 28] RESETN
e
o
Vsshy O © Vsstfin’
- I_ |
Urerco [|1e © 2 e 27(] vpp
NC 1B Z — C_J 26(] paTa co
Ccpp [ 12 - 25] CLK CD
Cepe  []12 - 24(] sTroBE cD
outbn []14 = 23[] outc
peND  [|15 22(] peND
Rgp  []1s 21(] Rq ¢
outo [|17 20(] out c\
YMp [|:e 19(] V¢




PIN DESCRIPTION:

Pin Pin Symbol Description

No.

1 Vus Power Supply for output B block

2 OuUT B Output B pin

3 Rss Channel B current pin

4 PGND Power GND pin

5 OuUT B\ Output B\ pin

6 LGND Logic GND pin

7 Ccp A Capacitor pin for charge pump (Ccp 1) (Capacitor C2, see Pg. 5)
8 CR External C/R (osc) pin (sets chopping frequency)
9 VREE AB Vet input pln AB

Fin Vss (Fin) Logic GND pin

10 VRer cb Vet iNnput pin CD

11 NC Non conection

12 Ccp B Capacitor pin for charge pump (Ccp 2) (Capacitor C1, see Pg. 5)
13 CcpC Capacitor pin for charge pump (Ccp 3) (Capacitor C1, see Pg. 5)
14 OUT D\ Output D\ pin

15 PGND Power GND pin

16 Rsp Channel D current pin

17 OuUT D Output D pin

18 Vup Power Supply for output D block

19 Vuc Power Supply for output C block

20 OuUT C\ Output C\ pin

21 Rsc Channel C current pin

22 PGND Power GND pin

23 OUT C Output C pin

24 STROBE CD CD STROBE (latch) signal input pin

25 CLK CD CD clock input pin

26 DATA CD CD serial data signal input pin

27 Voo Power pin for logic block

Fin Vss (Fin) Logic GND pin

28 RESET\ Output reset signal input pin

29 DATA AB AB serial data signal input pin

30 CLK AB AB clock input pin

31 STROBE AB AB STROBE (latch) signal input pin

32 OUT A Output A pin

33 PGND Power GND pin

34 Rsa Channel A current pin

35 OUT A\ Output A\ pin

36 Vua Power Supply for output A block

Note: All GND pins and F\ pins must be grounded. Since F also functions as a heat sink,
take the heat dissipation into consideration when designing the board.




Input equivalent circuit:

1) Logic input circuit (CLK, DATA, STROBE)

L
(]I
©

I NO — | |

38, 23.-351 156
2Hs 26,24

=GHO

2) Input circuit (RESET\)

L
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1504

|
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Fin

Note: The RESET\ pin is pulled down. Do not use this pin open.



Application example:

(A/B unit only. C/D unit in brackets)

Upp¢+BU>

Power Supply Motor
21-37V

30(25)
CLK ABCCD>

O  25¢2®
DATA ABCCD>

Unaces
R RS_AKC
SACC
u 1 Ohm
MBCD>
R RS_B(D>
SBD>
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aCS ()32(23)
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B(D) Phase A(C)
Motor
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BNV (
Ccp C( 13
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Block Diagram:

(A/B unit, C/D unit is the same as A/B unit)
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Calculation of set current:

Determining Rs and V¢ determines the set current value.

— V. (V)*HoldCurrent(=1.0/0.85/0.7/0.5)
out 5* Rs (Q)

For example:

To input Vs = 5.0 V and hold current = 100 % (= 1.0) and to output Iy = 1A,

Rs=1Q (1W or more) is required.

Calculation of CR oscillation frequency (Chopping reference
frequency):

The CR oscillation frequency and feo, Can be calculated by the following formulas:

1

f. = Hz
o C*(O.523R+313.8)[ ]

fchop = %[HZ]
For example:

When Cosc = 1 nF (=C3) and Rosc = 2200 Q (= R1) are connected to the CR pin, the
oscillation frequency is calculated as 682 kHz.
At this time the chopping frequency fcnop IS fcr/8 = 85.4 kHz.



IC Power Dissipation:

Power consumed by the Power Transistor (calculated with Rps on. = 0.6 Q):

P(out) = 2(Tr) * 1,,, (A) *Vps (V) = 2% 15, * Rog

Power consumed by the logic block:

Operating mode / unit when Vppis connected to 5V and Vy, is connected to 24V:

Standby mode (RESET\=L) / unit:

P(standby) = 24(V) * 0.006(A) +5(V) * 0.002(A) = 0.154(W)

PD-Ta (Package power dissipation)

3.0 @

Power Dissipatiaon DD LD

4] 25 5@ 75 108 125 158
Ambient Temperature Ta (°C

=]
@Qtwra) IC only (9&°CAD

When mounted on the board (38°CoW
Board size (108x280@x1.&mmd



Signal functions:

Serial data input setting:

DATA {3 48 & £, & 5 6 0.6 0066066 6 68

bbbl euhelyeldvululb b =

Data input to the serial pin are 16-bit data transfered from DATA 0 to DATA 15.
Data are input and transfered at the following timings:

At clock falling edge: data input
At clock rising edge: data transfer

After data are transferred, all data are latched on the rising edge of the STROBE
signal. As long as STROBE is not rising, the signal can be either low or high during
data transfer.

Serial input signals (for A/B, C/D is the same as A/B):

DATA No. NAME FUNCTIONS

0 LSB | Hold Current 0 | DATA No. 0,1: HH: 100% LH: 85%

1 Hold Current 1 HL: 70% LL: 50%

2 Decay Mode B, | 00: Slow Decay 01: Mixed Decay 37.5 %
3 Decay Mode B; |10: Mixed Decay 75%  11:Fast DEcay

4 Current Bg Used for setting current.

5 Current B; (LLLL = output all off mode)

6 Current B, 4-bit current B data

7 Current B (steps can be devidied into 16 by 4-bit data)

8 Phase B Phase information: High = OUT B High, OUT B\ Low
9 Decay Mode Ay | 00: Slow Decay 01: Mixed Decay 37.5 %
10 Decay Mode A; |10: Mixed Decay 75%  11:Fast DEcay

11 Current Ag Used for setting current.

12 Current A; | (LLLL = output all off mode)

13 Current A, |4-bit current A data

14 Current A3 (steps can be devidied into 16 by 4-bit data)

15 MSB Phase A Phase information: High = OUT A High, OUT A\ Low

Hold Current Functions (= current down; DATA No. 0, 1)

Hold Current 0 Hold Current 1~ Comparator reference
voltage ratio

H H 100%
L H 85%
H L 70%
L L 50%




Decay Mode Functions (DATA No. 2, 3)

Decay Mode X; | Decay Mode Xq Function
L L Slow Decay 0%
L H Mixed Decay 37.5%
H L Mixed Decay 75%
H H Fast Decay 100%

Current Ax (Bx) functions (Data No. 4 to 7 and 11 to 14)

STEP Alﬁg[E Az A, Aq Ao Bs B, B Bo
16 90.0 H H H H L L L L
15 84.4 H H H H L L L H
14 78.8 H H H L L L H L
13 73.1 H H L H L L H H
12 67.5 H H L L L H L L
11 61.2 H L H H L H L H
10 56.3 H L H L L H H L
9 50.6 H L L H L H H H
8 45.0 H L L L H L L L
7 39.4 L H H H H L L H
6 33.8 L H H L H L H L
5 28.1 L H L H H L H H
4 22.5 L H L L H H L L
3 16.9 L L H H H H L H
2 11.3 L L H L H H H L
1 5.6 L L L H H H H H
0 0.0 L L L L H H H H

By inputting the above current data, 16-microstep drive is possible.

Phase functions (Data No. 8 and 15)

INPUT FUNCTION
H Positive polarity (A=H, A\=1)
L Negative polarity (A=L, A\ =H)
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Serial input signal functions

INPUT ACTION
Voor | TSD @/
CLK STROBE| DATA RESET\ Or Viyr ISD@
f X X H H L No change in shift
register
H level is input to
k2 X H H H L shift register
L level is input to
L= X L H H L shift register
Shift register data
X = X H H L are latched
X X X L X L Output off, charge
pump halted
Output off, charge
X X X X L L pump halted (only
VDDR)
Output off, charge
pump halted
X X X H H H Restored when
Reset\ goes from
low to high
X: Don'’t care
Vppr: (return voltage Vpp and Vy) H when the operable range (3V typical) or higher
and L when lower.
W TSD:(Thermal shut down circuit):
When the IC junction temperature reaches the specified value and the TSD
circuit is activated, the internal reset circuit is activated switching the outputs of
both motors off. When the temperature is set between 130 to 170°C (max), the
TSD circuit operates. When the TSD circuit is activated, the function data
latched at that time are cleared. Output is halted until the reset is released.
While the TSD circuit is in operation, the charge pump is halted.
Even if the TSD circuit is activated and RESET goes H O L O H
instantaneously, the IC is not reset until the IC junction temperature drops
35°C (typ.) below the TSD operating temperature (hysteresis function)
@ |SD: (Overcurrent protection circuit)

When current exceeding the specified value flows to the output, the internal
reset circuit is activated switching the outputs of both shafts to off. When the
ISD circuit is activated, the function data latched at that time are cleared. Until
the reset signal is input, the overcurrent protection circuit remains activated.
During ISD the charge pump is halted. For failsafe operation be sure to add a
fuse to the power supply.
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Application operation input data:

1/1 — Step
Hold Hold Bo | B1 | B> | B3 | Phase Ao | A | Ay | As | Phase
Current | Current | o | @@ B <| < A
0 1 |®|® 5| a
[&] [&] (& (&}
(] (] (] (&)
[alila [alila)
Bit 0 1 2134|567 8 9 10|11 |12 |13 |14 15
1 1 1 1101|111 1 1({0]1]1]1]1 1
2 1 1 1101|111 0 101111 1
3 1 1 1701|111 0 1101 |1 |11 0
4 1 1 1101|111 1 11011 |11 0

Data are input on the rising edge of CLK. Every input of a data string (16-bit) reqires input of
the STROBE signal. Hold Current is set to 100%.

Output current waveform of 2-phase excitation sine wave:

188>,

I - - I - 11T
[ [ [ [ [
| [Phasze 8] | | | |
| | | | |
| | | |
5p : : : : :
| | | | |
| | | | |
| | | | |
[ [ [ [ [
.y L _ | L _ | L
1/2 — Step
Hold Hold By | B:i| By | Bs Phase Ao | A1 | As | As Phase
Current | Current | 8 | & B |<|< A
0 1 i TR
| o | ®
(el A [alNa
Bit 0 1 2113|4567 8 9110|1112 |13 |14 15
1 1 1 1101111 1 100 0 0 0 1
2 1 1 1/10]0|0]|]0]1 1 1,]0/0|]0|0]1 1
3 1 1 110]0|0]|]0]O 1 10|11 |1]1 1
4 1 1 1/10]0|0]|]0]1 0 1/]0/0]|]0|0]1 1
5 1 1 1101|111 0 1/{0]0]0]0]|O0 0
6 1 1 1/10]0|0]|0]1 0 100|001 0
7 1 1 110]0|0|0]O 0 1/]0|1]|1|1]1 0
8 1 1 1100|001 1 1/]0(0|]0|0]1 0

Data are input on the rising edge of CLK. Every input of a data string (16-bit) regires input of
the STROBE signal. Hold Current is set to 100%.
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Output current waveform of 1-2 phase excitation sine wave:

Phase A

188

71%

Phaze B

7ln

@@,

1/4 — Ste

Phase

15

As

Az

A,

Ao

v AedaQq

0y AedaQ

9 110(11 (12|13 |14

8

1

0/0]0]0]O

Hold

Hold
Current | Current

Bit

10
11
12
13
14
15
16

Data are input on the rising edge of CLK. Every input of a data string (16-bit) regires input of

the STROBE signal. Hold Current is set to 100%.
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Data are input on the rising edge of CLK. Every input of a data string (16-bit) reqires input of

the STROBE signal. Hold Current is set to 100%.
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Data are input on the rising edge of CLK. Every input of a data string (16-bit) reqires input of

the STROBE signal. Hold Current is set to 100%.
Output current waveform of pseudo sine wave:
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Electrical Characteristics:

CHARACTERISTIC

SYMBOL

TEST CONDITION

MIN

MAX

UNIT

High

ViN H)

Input Voltage

Low

Vin v

CLK, RESET\,
STROBE, DATA Pins

2.0

Vb
+0.4

GND

0.8

Input Current 1

IIN1 (H)

IIN1 (L)

CLK, STROBE, DATA
Pins

1.0

1.0

HA

Input Current 2

IIN2 (H)

IIN2 ()]

RESET\, (SETUP H)

700

700

HA

Power Dissipation
(VDD pln)

IDDl

Vpp=5V (STROBE,
RESET\, DATA=1L)
logic, output all off

3.0

6.0

IDD2

Output open,
fCLK=6.25MHZ

Logic active, Vpp=5V
Charge pump=charged

4.0

80

mA

Power Dissipation
(Vm pin)

IM 1

Output open
(STROBE, RESET),
DAT =1)

Logic, output all off
Charge pump = no
operation

5.0

6.0

IM 2

Output open, fo x =
6.25 MHz, logic active,
Vop=5V,

V=24V ,output off
Charge pump=charged

12

20

IM 3

Output open, fo x =
6.25 MHz, logic active,
100kHz chopping,
output open, charge
pump=charged,
Ccpl=0.22pF,
Ccp2=0.01pF

30

40

mA

Output
Standby Upper
Current

OH

Vrs=Vu=24V, Vo,~=0V,
RESET\=H, DATA all L

-400

Output Bias

Current Upper

OB

VRS:VM:24V,
Vou=24V,
RESET\=H, DATA all L

-200

Output
Leakage Lower
Current

oL

VRS:VM:CCp
A=Vour=24V, RESET\
=L

1.0

HA

High

VRs )

Vref:?).o V, HOld
Current=(H.H)=100%

100

Comparator | Mid
Referece High

VRs (vH)

Vref:?).o V' HOId
Current =(H.L)=85%

83

85

87

Voltage Mid
Ratio low

VRrs (M)

Vref:?).o V' HOId
Current =(L.H)=70%

68

70

72

Low

VRs )

V=3.0 V Hold
Current =(L.L)=50%

48

50

52

%
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CHARACTERISTIC | SYMBOL TEST CONDITION MIN | TYP | MAX | UNIT
Differences between
Output current output current i i o
differential Alous channels 5 5 %
louwt= 1000mMA
Output current _ i i 0
setting differential Blowz | lou=1000mA 5 5 &
Vrs=24V, Vy=24V,
RS pin current IRS RESET\=L (reset - - 10 A
status)
lou=1.0A, Vpp=5V,
Ron-9)1 T;=25°C,Drain-Source i 0.5 0.6
. lou=1.0A, Vpp=5V,
Output transistor Ron (0-5) 1 'E;25°C SoSrDce-Drain - 05 | 0.6
dra_ln-source on- lou=L.0A, Vop=5V. Q
resistance Ron (0-s) 2 T=105°C,Drain-Source - 0.5 0.75
|out=l.OA, VDD=5V,
Ron 052 T=105°C,Source-Drain| ~ 05 10.75
VM=24V, VDD=5V1
V(e iNnput voltage Vet RESET\=H 2.0 - Vob V
output on
RESET\=H, output off,
Vet iNput current et Vw=24V, Vpp=5V 0 - 100 HA
Vref:3.0V
TSD temperature TTSD |Vu=24V, Vpp=5V 130 - 170 °C
TSD return T
temperature AT;TSD |T;TSD=130to 170°C - TSD °C
difference -35
Vpp return voltage Vbpr \S/%A':RZ(;lI\B/EEIE SET\=H, 2.0 - 4.0 \Y;
V return voltage VR \S/.Dr'jsg\é’EIZESET\:H’ 2.0 - 4.0 \Y;
Over current _ _
protected circuit Isp Vop=5V, Viy=24V, - 2.6 - A

operation current

fehop=100 kHz set
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AC Characteristics:

CHARACTERISTIC | SYMBOL | TEST CONDITION MIN | TYP | MAX | UNIT
Clock frequency folk - 1.0 - 25 MHz
Minimum clock pulse ol - 40 - -
width twp(clk) - 20 - - ns
twn(cik) - 20 - _
Minimum STROBE :STROBE - ‘218 - - ns
pulse width STROBE (H)
{sTrROBE (1) - 20 - _
tsuSIN- ] 20 ] ]
Data setup time CLK ns
tsuST-CLK - 20 - -
t.SIN- ] 20 ] ]
Data hold time CLK ns
t,CLK-ST - 20 - -
t, Output load - 0.1 -
s 6.8mH/5.7Q - 0.1 -
STROBE (L O H) to
. t - 15 -
Output transistor PLH D Vout
switching ¢ Output load i 10 i Hs
characteristics PHL (5T) 6.8mH/5.7Q
CRtoV
t Out - 1.2 -
PLA(CR) Output load
brLcr) | 6.8mH/5.7Q - 2.5 -
Noise rejection dead _
band time teLnk lou=1.0A 200 | 300 | 400 ns
CR reference signal Cosc=560pF,
oscillation frequency fer Rosc=3.6kQ ) 736 ) kHz
Output active
R fchop (min) (Ioutzl-OA)
g;]o";p'”g frequency |4~ wm | Step fixed, 40 | 100 | 150 | kHz
g fonop g | CCPL=0.2214F,
Ccp2=0.01pF
, Output active
Chopping frequency | fenop (lou=1.0A) - 100 - kHz
Ccp2=0.22uF,
Charge pump rise Ccp=0.01pF
time fone V=24V, Vpo=5V - 2 | 4 | ms
Reset\=L [0 H
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Package Dimensions :

Unit: mm

HSOP36-P-450-0.65

35501

149

=

H+0.2

16.5 Mox
160+0.1
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