1-2-4 Brush DC Motor Driver ICs

STA6940M

m Features
« Output current: 4A (peak: 8A)

« Power supply voltage: Ves = 10 to 40V
« Logic supply voltage: Voo = 3.0 to 5.5V

« Built-in UVLO, OCP, and TSD protection

« Built-in diag output function

« STA 18-pin package

m Absolute Maximum Ratings

Parameter Symbol Ratings Unit Conditions

Driver Supply Voltage VeB 44 \%

Logic Supply Voltage Vob 6 \Y,

Output Current lo 8 A 100us or less

Logic Input Voltage VIN —0.3'to Vop+0.3 \

PWM REF Input Voltage VPREF —0.3 to Vop+0.3 \

OCP REF Input Voltage VOREF —0.3 to Vop+0.3 \%

Sense Voltage VRs -1to2 \%
2.7 W DC control (Ta = 25°C)

Power Dissipation Po 3.0 w PWM control (Ta = 25°C) at Slow Decay
3.2 W PWM control (Ta = 25°C) at Fast Decay

Junction Temperature Tj 150 °C

Operating Ambient Temperature Ta —201to0 85 °C

Storage Temperature Tstg —30 to 150 °C

*: Output current value may be limited, depending on the duty ratio, ambient temperature, and heating
conditions. Do not exceed junction temperature of Tj under any circumstances.

m Recommended Operating Conditions

Parameter Symbol - RalNGS Unit Conditions
min. max.
Main Supply Voltage VeB 10 40 \Y
Output Current lo 4.0 A
Logic Supply Voltage Vobp 3.0 55 Vv
PWM REF Input Voltage VPREF 1 \ When operating current control
OCP REF Input Voltage VOREF 2 Vv When operating overcurrent control
Case Temperature TC 85 °C Rear center (without Fin)
m Electrical Characteristics (Vop=5V, VBB=24V, Ta=25°C, unless otherwise specified)
Ratings X »
Parameter Symbol - Unit Concitions
min. typ. max.
Main Supply Current IsB 20 mA In operation
Logic Supply Current Iop 5 mA
Charge Pump Voltage Vep Vee+5 \Y, Vee=10V to 40V
Charge Pump Oscillation Frequency Fcp 360 kHz
Low Driver Supply Voltage Protection Voltage Vovel ! v
VuveH 7.8 \%
. . VuvbL 23 \Y
Low Logic Supply Voltage Protection Voltage VuvoH 25 v
Low Charge Pump Voltage Protection Voltage Vovel 38 v against Ves
VuvcH 4 \%
Output MOSFET Breakdown Voltage V(BR)DS 53 \% Ib=250uA
Output MOSFET ON Resistance Rbs(on) 0.1 0.13 Q Ib=4.0A
Output MOSFET Diode Forward Voltage VF 0.95 2.1 \Y, IF=4.0A
. Vi 0.25VoD \Y
Logic Input Voltage Von 0.75von v
Logic Input Current lu 1 HA
ILH +1 HA
Maximum Logic Input Clock Frequency felk 100 kHz duty=50%
PWM REF Input Voltage VPREF 0.1 1 \ When controlling the current
PWM REF Input Current IPREF +10 LA VRer=0 to Vbb
OCP REF Input Voltage VOREF 0.1 2 \% When controlling the current
OCP REF Input Current |orREF +10 LA VRer=0 to Vob
PWM Sense Voltage VpsEN VPREF VPREF VPREF v
—-0.045 -0.015 +0.015
VOREF VOREF VOREF
Overcurrent Sense Voltage VOSEN 0,045 0,015 40,015 \Y,
Sense Input Current ISENSE +20 LA
Diag Output Voltage VioL 1.25 \Y lLoL=1.25mA
VLOH Vop-1.25 \Y lLoL=—1.25mA
Diag Output Current ILoL 1.25 mA VioL=1.25V
ILoH -1.25 mA VLoH=VbD-1.25
Diag Output Frequency folac 90 kHz
PWM Minimgm ON Time tpon(min) 5 us During PWM operation
PWM OFF Time tPOFF 35 us
OCP MinimL.Jm ON Time toon(min) 5 us During OCP operation
OCP OFF Time tooFF 142 us
Crossover Current Delay Time tcocp 150 750 ns
o ) tcon 3 us IN - Out ON
Switching Time tcoff 27 s IN_ Out OFF
Thermal Protection Activation Temperature Ttsdon 140 °C .
- — Temperature of rear of package (at saturation)
Thermal Protection Deactivation Temperature Ttsdoff 115 °C
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m Internal Block Diagram

STA6940M

mPin Assignment

Pin No. Symbol Function
1 Ves Main supply
VED (‘:'21 cp2 CP VBB VBB 23 OA Output terminal A
7 13 12T 14 1?_‘:\18 4 Sense 1 | Constant current sense terminal
5] IN1 Output setting terminal
6 IN2
MIC 7 Vop Logic supply
8 PWM_REF | Constant current setting input terminal
9 OCP_REF | Overcurrent setting input terminal
‘ %huanrque H Reg ‘ 10 Gnd | Device Gnd
lE:} {: 11 Diag Monitor terminal
UVLO| 12 CP2 c . . inal f
13 CP1 apacitor connection terminal for
5 14 cP charge pump
IN1 6 Logic Block — Pre Driver 15 Sense 2 | Overcurrent sense terminal
IN2 - 16,17 OB Output terminal B
18 /BB Driver supply
Diag 11—, ‘
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&
9 Comp ocP Reg
OCP_REF |_i>_ Contrd
10 | 15 | 4]
et s
GND Sense2  Sensel
m Typical Connection Diagram
Voo=3V to 5.5V C1 G2 Vea=10V to 40V
Micro-
computer
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m External Dimensions (ZIP18 [STA18Pin])
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