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CR719 - 14V Multifunctional Alternator Regulator

BOSCH

Invented for life

Features

> Fixed frequency regulation with pulse width modulation

» Temperature compensated regulating voltage

> High side output stage with defined slew rate and
freewheeling diode

» Standby mode

> Wake up via L terminal

Self-start from V terminal in case of missing lamp

connection

Integrated lamp and relay driver

Duty cycle range from 0% to 100%

Duty cycle monitor output signal

Load response functionality

Different regulation modes for smooth start up

Error indication vial L terminal

v

v v vV v v Vv

Customer benefits

» Fully integrated single chip alternator control IC

» Designed for closed loop voltage control for 14V Functions to protect alternator and battery
automotive synchronous alternators » High temperature protection

» Autonomous multifunctional operation » Overcurrent and short circuit protection

» Available as bare die and in MW8 package » Overvoltage limitation

Pi

Function

DFM  Field monitor output
L Lamp

n.c.  Not connected

B+ Battery

n.c. Not connected

\ Phase signal input
DF Field high side driver
GND  Ground

O N o oA W N
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Disclaimer

Bosch is not liable if products delivered by Bosch, are used outside the Bosch approved applications, specified

environments or installation conditions or applied in a false way. Please read all application notes within this document

carefully. Furthermore, the following terms are valid:

1)

2)

3)

4)

5)

7)

The information in this technical customer documentation is given to describe specific components and their
functions. Customers are responsible for their products and applications using Bosch components. The
information in this document shall not be considered as warranted characteristics. Any liability for infringement
of intellectual property rights due to applying the information for the data sheet shall be excluded.

All operating parameters must be validated for each customer application by technical experts.

Unless otherwise expressly agreed in writing, Bosch products are not designed, intended, or authorized for use
as components in systems intended to support or sustain life, or for any other application in which the failure
of the Bosch product could create a situation where personal injury or death may occur.

Unless otherwise expressly agreed in writing, Bosch disclaims any and all warranties and liabilities as far as
legally possible, including but not limited to the completeness and correctness of any information, the circuits,
descriptions and charts as stated in this technical customer documentation.

In addition we recommend that you completely review our technical customer documentation in the latest
version to confirm the device functionality for your application. In the event of any use of products outside the
Bosch approved applications, specified environments, installation conditions or in the event of any unintended
use or misuse, Buyer shall indemnify and hold Bosch harmless against all claims, costs, damages, and expenses,
and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Bosch was negligent
regarding the design or manufacture of the part.

Unless otherwise expressly agreed in writing Bosch reserves the right, at any time, to change the technical
customer documentation.

Bosch wishes to point out that the system/product was not developed according to 1IS026262 standards, and
has therefore been approved by Bosch only for applications that are not safety-related.
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1. Functional description

The CR719 Regulator IC is a 14V automotive multifunctional regulator, controlled by a lamp terminal to work in a brush
holder housing attached to a multi-phase synchronous alternator with 6 or 8 pole pairs (see chapter 2 Available
variants).

The product's safety and robustness requires operation within the boundary conditions described in this document.
These boundaries have been defined to our best engineering and application experience. Please check applications that
may exceed the limits or require additional parametric information with your sales representative. This document
describes both the MW8 packaged and bare die IC products.
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Figure 1 Application diagram

* The DFM driver in variant CR719K is a push-pull configuration. In this case, the pull-up resistor at B+ is not necessary,
like in CR719M, CR719N and CR719P.
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2. Available variants

The CR719 Regulator IC is available in different preconfigured variant configurations to meet different OEM
requirements.
The difference between these variants is listed in following table:

CR719P CR719K CR719M CR719N

Regulating voltage VRrea 14.55 14.55 14.55 14.25
Temperature coefficient [mV/K] TCO -10 -10 -10 -3.5
Start rotational speed [rpm] NSTART 1470 1470 1840 1470
Wait time [sec] (idle time after no, see Figure
3) tv 0.4 0.4 0.0 2.5
Load response ramp (time 0>100%) [sec] tLr 2.56 2.56 10.2 6.8
Load response cut-off speed [rpm] NLR 3000 3000 3600 always active
Self-start rotational speed [rpm] NSELF 4230 4230 4230 1470
Alternator pole pairs PP 6 8 6 6
DFM driver configuration (see Figure 1) low-side push-pull low-side low-side
Ordering information Delivery form Part no.
CR719P MW8 0272 240 101

Bare die 1277 127 976
CR719K MW8 0272 240 079
CR719M MW8 0272 240 081
CR719N MW8 0272 240 084
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3. Maximum Ratings

All operational voltages related to ground, positive current flowing into pin.
Variants of CR719 are CR719K, M, N and P. Unless otherwise specified, parameters are valid for all.

Item | Parameter Condition Symbol Min. Max. Unit
5 Storage temperature Case temperature Te -55 160 °C
Junction temperature Internal chip temperature Ty -40 155 °C
Life time Te -40 140 °C
Operating temperature ; ;
Short tlme, max. 15min. and T. 150 oC
<5% of life time
Ve
Overvoltage In standby (VL < Ve:) Vv 32 \
Voem
Vi
Ve:
Test condition: Ve
Overvoltage at o field coil 1.5 Ohm at RT Vor 37 v
Load Dump <400ms (VL < Ve:) elamp 4.2W/12V Vi
e DFM pull up 800Q
Vorm 42 \
<2$ VB+ _2
Negative voltage, W 2 v
regulator built in alternator Test condition: v
o lamp 4.2W/12V v t -1 Y
« DFM pull up 800Q o
Lamp current I 0.5 A
Lamp power dissipation PL 5 w
w/o freewheeling diode
(lamp driver is used as IL -0.5 A
Relay current freewheeling circuit)
Wlth external freewheeling N 0.5 1 A
diode
Vorm -2 2 kV
ESD HBM, R=1.5kQ, C=100pF All
other -8 8 kv
pins
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4. Parameters
Variants of CR719 are CR719K, M, N and P. Unless otherwise specified, parameters are valid for all.
GTA (General test application):

Unless otherwise specified, following test application is valid: Ve+=13.5V, Vor with 2200hm to GND, L with 2200hm to
B+, sine half-wave at V-terminal, (0-14V, f=600Hz), Tc=25°C

B+ Terminal (Battery)
Item | Parameter Condition / Remark Symbol Min. Typ. Max. Unit
6.3.1 | Standby current V&L open, Tc<80°C I+ 60 190 300 pA
6.3.2 | On current V, DF, DFM open lg+ 5 10 30 mA
6.3.5 | Operating voltage range Ve« 7.5 24
6.3.6 Restricted operating NQ short circuit protection in Var 4 75
range this range
6.3.7 Switch on field power Under voltage at B+ Ve 5.5 6 6.5
stage
6.3.8 | switch off field power Over voltage at B+ Ve« 24 27.6 30 N
6.3.9 | stage Hysteresis Hyst 1.5
71 25°C 14.4 14.55 14.7
’ CR719 K,M,P
7.3 140°C 13.3 13.45 13.6
7.5 Regulating voltage VRea
25°C 14.1 14.25 14.4
CR719N
74 140°C 13.76 13.91 14.06
7.1 CR719 K,M,P -12 -10 -8
7.3 Temperature TCO mV/K
7.5 | compensation CR719 N -55 | -35 | -15
7.4
7 High temperature ramp Threshold ThtrD 147 152 157 °C
6.4.4 | down Steepness TCOnr -250 mV/K
7 Voltage limitation Tc = -40...140°C Vimir 14.9 v
7 Thres.hold low voltage Viow 12 N
function
DF Terminal (field driver)
Item Parameter Condition / Remark Symbol Min. Typ. Max. Unit
6.6.4 Ve+=13V, Tc=-30°C, Ipr=—6A 50 90
6.65 |Fielddriveron Ver=13V, Tc=25°C, lor=—4.5A Ron 60 90 mQ
resistance
6.6.6 VB+=13V, Tc=140°C, Ipr=—3.3A 100 143
6.6.8 Tc=-30°C, Ipor=6A -1.6
6.6.9 | reewheelingdiode ' 5500 1, -6a Ve 11 16 v
forward voltage
6.6.10 Tc=140°C, lpr=4.3A -1 -1.4
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Field driver OFF B+=16V
6.6.13 threshold (see 5.9.3 Error indication) Vor ot 04 1.3 2.1 v
Tc=-40°C 8.7 10.5
Field driver self-
.6. Tc=25°C im .
6.6.25 protection threshold ¢ lor L 8.2 10 A
Tc=140°C 7.3 9.1
Regulation Parameter
Item Parameter Condition / Remark Symbol Min. Typ. Max. Unit
7 Alternator pole pair CR719P,M,N PP 6
number CR719K 8
b o Tc=-40°C 30 37.5 41.25
so1a | Preeciaton o foe e
Te= 140°C 33.75 37.5 41.25
6.6.18 Pre-excitation duty VB+<VREG DCere 20 25 30 o
0
6.6.19 | cycle Ve+>VReG DCrre.2 7 8.5 10
6.6.15 ] Tc=-40°C 120 150 165
Regulation
frequency Te=25°C frea Hz
6.6.16 Te= 140°C 135 150 165
Rotational speed
7 detection threshold no 460 580 630 pm
6.5.2 Filter time for no No_FILT 50 ms
Start speed (normal CR719 P,K,N 1300 1470 1620
7 NSTART rom
start) CR719 M 1620 1840 2030
CR719 P 0.4
7 Wait time (after CR719 K i 2.1 <
v
start-up) CR719 M 0
CR719 N 2.5
Low phase voltage value to hold
6.10.11 | Phase hold voltage alternator active Vv_nv 9.7 10.2 10.7 \Y
CR719 P,K ?359?
Load response
ramp tir 10.2 s
CR719 M
! (Duty Cycle 0 to (gLr) (9.8) (%/s)
100%)
6.8
CR719 N
(14.8)
CR719 P,K 2700 3000 3440
Load response cut- | CR719 M 3240 3600 4170
7 NLR rem
off speed |
CR719 N always
active
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Duty Cycle
7 regulation speed gmax 230 %/s
(when LR Off)
6.5.5 LR filter time tLRFILT 300 ms
Self-start speed CR719 P,K,M 3600 4230 4660
7 . NSELF rpm
(L disconnected) CR719 N 1300 1470 1620
6.1.6 ) .
6.7.21 Shut down time Filter ime to enter standby tsp 57 ms
mode
6.7.20
V Terminal (phase signal input)
Item Parameter Condition / Remark Symbol Min. Typ. Max. Unit
6.10.1 Vv=14VDC, L=open 0.2 0.45 0.7
Current consumption Iv_IN mA
6.10.2 Vv=14VDC 2.8 9 15
Minimum voltage
threshold to enter self- L=open, sine at V, freq=400Hz,
6.10.5 start mode Te=—40 to 125°C Vv_seLF 0.6 1.45 2.5
(linked with Vv_spp) \%
Minimum amplitude to L=open
6.10.6 enter se!f-start mode (peak-peak value) Vv_spp 0.9 1.2 15
(linked with Vv_seLr)
6.10.7 Minimum amplitude to (peak-peak value, see chapter Vv pp 91 945 3 v
enter normal-start mode | 5.10)
6.10.8 | DCscope forfrequency | (oo chanter 5.10) Vv_oc 0 8 v
evaluation
6.10.9 | LOW voltage threshold for Vv v 7.8 8.3 8.8 v
fault signalization at L
L Terminal (lamp and relay driver)
Item Parameter Condition / Remark Symbol Min. Typ. Max. Unit
6.7.2 I\/Ilr.nmum current for V=open, Clamp V. =1.3V IL_on 0.7 1.8 2.5 mA
switch on lamp driver
6.7.3 Switch off threshold, V=open, TC=-40...50°C Vi ont 0.6 0.8 1.1 y
6.7.4 | detection “Ignition off” V=open, TC= 50...140°C ) 0.5 0.7 1.0
6.7.5 | Voltage drop lamp driver V=open, IL=5mA...500mA VL on 0.95 1.2 15 \Y%
6.7.17 | Delay time error Ve.=16V, DF=B+ t_err 40 50 60 ms
indication
6.7.6 Lamp driver overcurrent
shut off V=open, Vi =2V ILumim 0.5 1.4 1.8 A
(see also tL sp1, tL_sp2)
6.7.9 IL.=—0.5A 0.05 0.2 0.6 \Y
Voltage drop relay driver VREL_DR
6.7.10 IL=—1A 0.1 0.4 1.1 \Y
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Relay driver overcurrent
6.7.11 | shut off Ve+ to V=2V IrR_LimiT -1.1 -2.1 -2.8 A

(see also tL sp1, tL sp2)

6.7.18 | Delay time for delay time for switch off to_sp1 50 ms
overcurrent protection
6.7.19 (lamp and relay driver)

delay time for reactivation tL_sp2 200 ms
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DFM Terminal (field monitor)

Item Parameter Condition / Remark Symbol Min. Typ. Max. Unit
2.3.4 Frequency 150 Hz
6.82 | Voltage drop low side || ¢ yiver On, Ippw=20mA Vormis | 50 530 1400 | mv
driver
6.8.3 | Voltage drop high side | ;s yiver On, Ipry=20mA Vormrs | 0.5 1.8 2.5 v
driver
6.8.4 | Current limitation DFM || ¢ yiver On, Vpem=3V brwis | 21 35 70 mA
low side
6.8.5 | Currentlimitation DFM | o yiver On, Vorw=3V lorwiks | ~70 32 21 mA
high side
6.8.6 Current consumption Standby-mode, B+=32V,
’ | _
DEM low side Vorm=32V DFM_LS 110 0 110 pA
6.8.7 Current consumption Standby-mode, B+=32V
) bl | _
DFM high side Vorm=0V DFM_HS 110 0 110 HA

Data word output

After power on reset
After wake up via terminal L tow1 500 us
After self-start via terminal V

Delay time before

6.9.4 sending data word

Duty cycle bit coding for low

6.9.5 | Logic O value DCo 10 25 40 %
6.9.6 | Logic 1 \Ii):ltyecycle bit coding for high DCi 60 75 9 %
6.9.7 Bit time teir 208 ys
6.9.8 Data word length Now 69 Bit
6.9.9 | Delaytime after data DFM=High tows 50 us

word output

Acceleration mode - Filter times and factors during acceleration mode

6.11.1 | acceleration mode
threshold

(voltage threshold to
activate acc. mode)

external serial resistor for
current limitation (2kOhm) at Vacc 31 35 39 \
DFM terminal necessary

6.12.1 | Delay time for error

indication (see ti_err) factor 64
6.12.2 | Delay time for overcurrent

protection (see ti_sp1, ti_sp) factor 128
6.12.3 | Wait time (after start-up) | (see tv) factor 128
6.12.5 Filter times for speed (56€ Nsmant.Nin, Nsetr) factor )56

evaluation

Set to maximum (see also

6.12.6 | Load response ramp guax)

8LR acc 230 %/s
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Regulator Functions

5.1 Regulator state machine

Here is shown the principle states of the regulator. These are described in detail in the following chapters.

Power On via Terminal L

(Ignition ON)
"“ . Power On via Terminal V (self-
“: i start)
:: v (L-Terminal disconnected / Ignition
.:' off, recognition of revolution speed)
| 2

g
g
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g
U
g
g
g
»
g
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»
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Q
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Q
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o
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. S
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L]
NGEN<NSTART H
(with ignition OFF}
E :
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. H
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S H
. [ ]
. -
. [ ]
. [ ]
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. L]
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kS Phase !
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. regulation :
‘ :
" :
* L
* R4
* *
* '0
% NGEN>NSTART o
" 0'
*
% (for t>tirrur) o
“ '0
. 4
“ 0‘
» ‘.0

Regulation
(Lamp="“Off*)

Figure 2 Regulator state machine
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5.2 Normal start procedure

With the ignition switched on, the L terminal is connected to the battery via the lamp. This voltage at L is the signal for
the regulator that the engine is about to start (high level at L terminal — “Ignition ON”).

The regulator turns on the lamp by activating the lamp driver T1. The relay driver T2 stays off.

Furthermore, the regulator starts pulsing the output stage with a fixed frequency and constant duty cycle DCere (pre-
excitation pulsing). The resulting pre-excitation current induces a voltage in the stator and in the phase connection of
the regulator respectively, as soon as the alternator starts rotating.

The regulator determines the alternator rotational speed from a frequency evaluation of the phase signal.
As soon as the information “alternator running” (neen > no) is detected, it switches from pre-excitation mode to phase
voltage regulation mode.

In this mode, start speed is considered to be reached if ngen > nstart for more than tirriLr seconds (see Figure 3). Then
the lamp driver T1 turns off the lamp and relay driver T2 is switched on.

For a smooth start up, the regulator is regulating at first the phase voltage from a very low value Vv.v up to Vv nv before
entering the normal load response ramp (see Figure 3).

Due to this start up strategy there is no additional torque load from the alternator during engine start.
Note:
During phase regulation, before set value regulation, the load response cut-off speed threshold nir is not active (see

chapter 6.5 Load response cut-off speed).

To keep the regulator active (especially if there is no phase signal) and to ensure a normal start procedure in case of a
reset, the L terminal voltage must be kept to high level constantly.

If during the start procedure the voltage at L drops below Vi_orr (“Ignition OFF” level) and the evaluation of the start
rotational speed is not finished yet, the regulator will only start by self-start function.
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Stand- Pre-excitation Phase Regulation Regulation 2
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Figure 3 Normal start procedure

D Input level at L-terminal of CR719, depending of e.g. ignition switch
2 Voltage ramp-up according tv and load-response setup
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Regulation Pre-excitation 2 Stand-by

Figure 4 Shut-down case 1

D Input level at L-terminal of CR719, depending of e.g. ignition switch
2 To return to Regulation-mode directly from Pre-excitation, see normal start procedure
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Figure 5 Shut-down case 2

D Input level at L-terminal of CR719, depending of e.g. ignition switch
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5.3 Self-start

In case of missing signal at L-terminal, the regulator will be activated after detection of a phase signal induced by
remanence of the rotor. The regulator will switch to normal start procedure mode (see chapter 5.2) if the self-start
speed was recognized (neen>NseLr).

The regulator parameters (regulation set voltage, load response parameter) remain the same as in normal operation.
The start rotational speed at self-start depends on the remanence of the rotor and the dynamic of the alternator,
however nseir has to be exceeded.

The self-start function is always active, thus the regulator will return again to standby mode when the rotational speed

falls below self-start speed (neen<nsecr).

5.4 Load response function

The regulation process (e.g. in case of load switching-on) can cause an abrupt increase of the alternator torque.
This may lead to variation of the engine rotational speed, especially at idle mode.

The load response function limits the control rate of the regulator by reduction of the duty cycle rise rate. This results in
a slower increase of the excitation current and thereby of the alternator torque (see Figure 6). These comparatively
slow variations of the torque can be compensated by the engine management or engine controller.

The rise rate of the duty cycle is defined by the load response ramp time tir. The ramp time indicates the time in which
the duty cycle is theoretically increased from 0% to 100% (see Figure 6).
Alternatively, the gradient gir of the ramp can be specified as well in percentage per second [%/s].

Duty cycle /
[%]
1
0 [o N T
|
i Gradient gir = [%/s]
ADC '
1
At !
1
: _
° - > t[s]
tLr

Figure 6 Definition of load response ramp time and gradient
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Without Load Response (inactive)

A
Excitation current _/
>
t
A
Duty cycle /
o
t
A
B+ Voltage
>
t
A
Engine speed _\/\
s

Figure 7 Load switching on w/ and w/o load response

With Load Response (active)

—

Bosch Automotive Electronics
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5.5 Load response cut-off speed

The load response function is active while the alternator speed n is below the load response cut-off speed nir
(nGen<nLr).

If the speed falls below the speed threshold ncr, the function will be activated after a buffer time of tir Fir. If the speed
exceeds nir, the function will be deactivated instantaneously (see Figure 8).

The load response cut-off speed is ignored during the start procedure, thus the load response function stays always
active during start (see chapter 5.2 Normal start procedure).

t< tLr_FILT
"
Load Response
active _
off >
—) —p t
tLR_FILT tLR_FILT

Figure 8 activation and deactivation of load response function

5.6 Low voltage function

In case of high electrical load switching-on, especially with discharged or defective battery, the voltage of the power
supply can drop to low values. If the voltage falls under the minimum operating voltage, the generator can de-energise
especially if no battery is connected.

The duration of the voltage drop can be minimized by fast regulation (instantaneous switching-on of output stage). The
threshold for low voltage is Viow, i.e. there will be a fast regulation below this limit even if load response function is
active (see Figure 9).
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B+ Voltage
5 A

Viow -f--f-=-==--==-=-------------—--—-———- - F--

F— load response F— load response

Instantaneous switching-on of output stage

Figure 9 Low voltage function

5.7 Phase regulation function

Overvoltage, for example caused by load switching or load dump, leads to immediate switch-off of the output stage.

To avoid in this case a complete de-energizing of the generator, the phase voltage will be regulated to internal minimum
level to prevent a switching-on of the lamp. This function also allows a fast return to the normal set value when the
overvoltage event is over.
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5.8 Temperature compensation

To adapt the output voltage to the optimal battery charging voltage, the regulation voltage is reduced if the temperature

increases.

The temperature coefficient TCO specifies the ramp steepness of the voltage reduction (see Figure 1Figure 10).

To avoid too high voltages at low temperatures, an additional limitation to Vuwmir is implemented.

The regulator measures the temperature Tc (case temperature) on the ASIC. For thermal protection of the regulator, the

regulated voltage will be reduced with a defined ramp TCOur if the high temperature ramp down threshold Turro is

exceeded.
CR719P, K, M regulating voltage
15,5
153 ¢ Pl P2
15,0 p3
14,8
—e P9I o) *
14,5 P6 —— — TCO
143 |P° ~
> i S
= 14,0 ~—_
.-gf 13.8 \ . P4
S o~ P10
13,5
13,3 -
130 P8 | p oY TCOnr
12,8 P11
12,5 ® P13
12,3
-40 -20 20 40 60 80 100 120 140 160
Tease in °C
{ U J1 J
Y Y
voltage limitation normal operating area temperature
limitation
Point  Tcase [°C] Vreg [V]
P1 -40.00 15.19
P2 -13.64 15.16
P3 25.00 14.70
P4 140.00 13.60
P5 -40.00 14.56
P6 -5.56 14.64
P7 25.00 14.40
P8 140.00 13.30
P9 25.00 14.55
P10 152.00 13.49
P11 155.00 12.74
P12 152.00 13.19
P13 155.00 12.44

Figure 10 Voltage regulation over temperature. Voltage regulation with 20% Duty Cycle, GTA, Graphic
shows example for CR719P K, M-Variant; Vrea=14.55V and

TCO=-10mV/K
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5.9 L Terminal
5.9.1 Lamp driver

For detection of “Ignition ON”, the voltage level at L must be higher than the switch off threshold Vi orr.
To provide a high robustness against external disturbances, in addition to the minimum voltage level, a minimum
current of I_on is required to switch on the lamp driver.

The regulator will change from standby into regulation mode after activation and detection of the corresponding
rotational speed thresholds. In this mode the lamp driver will switch off and the relay driver will switch on (see chapter
5.2 Normal start procedure and 5.9.2 Relay driver).

If the lamp level falls below the activation threshold Vi orr the regulator detects “Ignition OFF”. It turns to standby mode
or stays in regulation mode if a valid phase signal (ngen>no) is detected (see also chapter 5.3 Self-start).

The L-terminal is designed with a short circuit protection. This protection is only active if the supply voltage is applied
to the regulator (B+ terminal). The L-terminal must not be continuously shorted to ground in the application

Note:
Slight difference in voltage levels on L and B+ -terminals (e.g. due to resistive wiring) can cause the lamp to glow.

—1_

Regulator

Figure 11 Lamp driver circuit
5.9.2 Relay driver

During the start procedure the lamp is on (T1=on, T2=0ff, see Figure 11).

As soon as the start speed nstart is reached, T1 and T2 are switched, i.e. T1 will be switched off and T2 will be switched
on. This turns off the lamp and an optional external relay is activated (see Figure 12 Relay driver circuit).

The relay can be used to switch external loads which should not be active during the start procedure.

The activation of the lamp by the regulator in case of an error turns the relay off.

It is recommended to connect a freewheeling diode to the relay (see also specification of I in chapter 3 Maximum
Ratings).
Without external diode the transistor T1 acts as freewheeling circuit.
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_______________________

Regulator
Figure 12 Relay driver circuit
5.9.3 Error indication

The following errors will be indicated by switching on the lamp driver. In this case, the relay driver will be switched off.
The error has to be present for a minimum filter time with at least t._err before lamp driver will switch on.
Errors will not be stored.

Error Condition / Remark

DC = 100% AND

Low voltage
Vv < Vv v

ngen < no OR
Low generator speed Vv < evaluation threshold
(see Vv_seLr, Vv_spp, Vv_pp)

Field driver off AND

Vv > Vor ot

Short circuit DF to B+

Short circuit DF to B Y
Leads to “low voltage” error

GND

Open circuit at DF Leads to “low voltage” error

Open circuit at phase Leads to “low generator speed” error

Open circuit at B+ Lamp driver turns on also if no B+ terminal is connected
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5.10 V terminal

Normal start (wake up via L terminal)

The regulator will enter the phase regulation mode, at first regulating the phase voltage to a low level of Vv_Lv. The
phase frequency (generator speed) will be evaluated between the ranges OV to Vv.oc (O ... 8V). The AC-peak
amplitude threshold is Vv_pp. Hence, all AC-voltages below this threshold will not be evaluated.

Self-start (when L is disconnected)

For higher sensitivity the AC-peak amplitude threshold is switched internally to a lower value Vv_spp. After the phase
voltage reached this threshold, the regulator enters the self-start mode. As soon as the self-start threshold Vv seir is
reached, the regulator enters the normal regulation mode.

The evaluation of the phase signal Vv is done by amplitude and frequency detection. As soon as the threshold level
Vv pp or Vvspp (if L connected or not) is exceed, the phase signal frequency will be evaluated.

—— o —————————————— — —— — —— — —,

( \
o ~ |
| Voltage |
| frequency I
| evaluation NN
| G — I
| T 3~ T
| Voltage Phase saor | NN |
! amplitude |« |
| ; v I
| evaluation I
| Re;t;ier I
| CR719 I
I . o |
| Regulator + Alternator |

Figure 13 Phase sensing block diagram
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5.10.1 Amplitude evaluation

A\\\\\\\\\\\\\\\\\\\\\\\\
Voltage Out of range for
phase evaluat o

Vv_bc —\\

o

ov
L

% Out of range for
-

hase evaluation
\\‘P\\\\\\\\\\\\\\\\\\\\\\\&

Phase voltage Vv > phase threshold Vv.pr > Phase signal will be evaluated.

The voltage signal which exceeds the upper phase level Uy oc will not be recognized.

Phase voltage Vv > phase threshold Vv pr > Phase signal will be evaluated.

The voltage signal below the lower phase level of OV will not be recognized.

o Phase voltage Vv < phase threshold Vv.pr 2> Phase signal will not be evaluated.

Point of time when the phase voltage Vv exceeds the phase threshold Vv.ep

- at this time phase signal evaluation starts.

Figure 14 Phase voltage - example of amplitude evaluation
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5.10.2 Frequency evaluation

oV

\/
1/f
Out of range for \
phase evaluation {\\

\\

voltage ripple Vv1 < phase threshold Vv._ee = Ripple will not be evaluated.
Phase voltage Vv2 > phase threshold Vv pr > Phase frequency evaluation is correct

° Phase voltage ripple Vv > phase threshold Vv.pp > The ripple will be evaluated as phase signal frequency >

wrong phase frequency evaluation

Figure 15 Phase voltage - example of frequency evaluation
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511 DFM terminal

The DFM pulse width modulated output signal represents the duty cycle (generator load from 0%...100%) of the output
stage. It can be used by the ECU to monitor the alternator.

The phase orientation (inverted to output stage) is shown in Figure 16.

In the CR719K variant the DFM driver is a push-pull stage. For the low-side driver variants CR719M, CR719N and
CR719P, a pull up resistor has to be connected (see also Figure 1 Application diagram).

The maximum allowed current into the DFM-terminal has to be considered according lorv_Lim.

The DFM-terminal is designed with a short circuit protection. The short circuit protection is only active if the supply
voltage is applied to the regulator at B+ terminal.

DFM [V]

high - -

low anadl - -

Low load High load Full load

Figure 16 Phase orientation for the DFM signal
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5.11.1 Test acceleration mode

To enter test acceleration mode at regulator manufacturing, the DFM terminal has to be connected to a current limited
voltage source that is higher than the test acceleration threshold voltage Vacc (e.g. 40V via a 2kOhm serial resistor). The
IC will detect this external voltage when it tries to drive the DFM output high.
Example:
e apply B+ voltage (e.g. 13V)
e apply 40V via 2kOhm resistor to DFM
e close the ignition switch
e wait for the DFM signal to be driven high
o apower-on reset will be performed
o test acceleration mode will be activated

In test acceleration mode, the following functional effects are active:
e acceleration of time based processes according acceleration factor (see chapter 4 Parameters acceleration
mode)
e DFM-driver will be deactivated and set to tristate
The regulator will return to normal mode when the voltage applied to the DFM terminal falls below the threshold Vacc
(e.g. <31V).

5.11.2 Data word

After power-on reset, a data word will be send on terminal DFM which can be used for identifying the respective chip
variant (CR719K, M, N, P). The data word is sent as a PWM (pulse width modulated) signal with a fix bit time ter and a
defined minimum and maximum duty cycle DCo, DC1 which allows a slope triggered evaluation.

It contains 9 address-bytes (Addr. O to 8) with a total of 69 bits. Addresses 0-7 are each 8 bit long, address 8 is 5 bit
long. The first bit (Bit 1) is address 0 Bit 2°, the last one Address 8 Bit 24 (Bit 69).

Power-on
A
A icart data word Ii}nd data word
I I
I 1] I I 1|
Ll L_J_ I
tows Bt Bt TBit69 tow

For identification, the data word can be masked according to the following tables:
x = don’t care (can be 1 or 0)

0 = Logic “0”
1 =Logic “1”
-- = Not sent
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5.11.2.1Data word coding

Dataword coding CR719K
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Dataword coding CR719M
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6. Package
6.1 MwW8
DIM mm inch
[ miN. | TYP. | mAX. | MIN. | TYP. | mAX. OUTLINE AND
A 40 | 45 5 |0.157 01770197 MECHANICAL DATA
B | 245 | 255 | 265 |0.096 | 0.10 [ 0.104
[¢ 143 [ 1515 | 1.6 [0.056 | 0.06 | 0.063
E | 049 0.55 |0.019 0.022
F | o078 0.85 | 0.030 0.033
F1 | 0.68 0.75 |0.027 0.029
G | 240 | 254 | 268 [0.094 [ 0.10 [ 0.105
G1 [1764|17.78 | 17.92] 069 | 0.70 | 0.71
H1 | 19.6 [19.85 | 201 | 0.772 | 0.781| 0.791
H2 20.2 0.795
L |2035 20.65 | 0.80 0.81
L2 |1705|17.20(1735| 067 | 0.68 | 0.68
13 [17.25| 175 [17.75 [ 0.679 [ 0.689 [ 0.699
L4 | 103 | 107 [ 109 |0.406 [0.421 ] 0.429
L5 |15.45 1575 | 0.61 0.62
L5* | 15.05 15.35 | 0.59 0.60
L7 | 265 29 |o0.104 0.114
S 1.9 26 |[0.075 0.102
S1 1.9 26 |0.075 0.102
U | 040 0.55 | 0.015 0.022
z | o070 0.85 | 0.028 0.034 . ;
Dial | 3.65 3.65 | 0.144 0.152 Multiwatt8 (Floating)
L5 = with wedged frame std.
L5* = with wedged frame anchor holes.
H1 A
S|l |
N1 /7 Vs N E+
1 A i
*
3' -
g O o =
o F
— S
ﬁ\l m
" Jl |
Pl vz B
T T G —n
I Gl ~— E
0043674 F

Figure 17 MW8 dimensions
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Pin Function
TAB 1 DFM Field monitor output
2 L Lamp
3 n.c. Not connected
4 B+ Battery
5 n.c. Not connected
6 v Phase signal input
7 DF Field high side driver
8 GND Ground

12 34'5 67 8
TAB TAB floating

Figure 18 Package and pinout MW8

TAB can be floating or connected to ground.
TAB pin in between pin 4 and pin 5 is for mechanical robustness and is connected to the heatsink internally.

SN

O,
@

PRODUCT NUMBER

LOGO BOSCH —

DATE CODE

3 L i
DIFFUSION LOT - 1 ~——  ASSEMBLY LOT
Figure 19 Marking
6.2 Bare die
230 7 ‘ Pad ‘ mid x ‘ mid y
* )
i B V -1935 2020.4
1430 -
u - DF -501 1193.5
430 - < B+ 1932 1582.7
® z
( ; ML Lo L 1954.2 -362.1
570 - ‘\/ _ ’
DFM 1728.8 -2090.9
¢V HDF ABF ¢L #DFM oM
-1570 GND _2023 9.6
(3 I
2570 T e = ‘..
-2505 -1505 -505 4355 1495.;__- 2485
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7. Document history
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1.05 2014-10-15 | Removed Draft / Preliminary marker, added document No.

1.06 2014-10-20 | Editorial changes

1.07 2015-04-24 | “Operating Current” Relay driver 0.5A removed (current limitation is 1.1A)
“Operating Current” Lamp driver 5-330mA removed (current limitation is 500mA)
Field driver self-protection updated (specified typical value, min-value=tbd)
specified ESD-protection
Specified Ureg over temperature (graphic)
Vreg typical value corrected with value +50mV
Editorial changes

1.08 2015-05-18 | Specified IDF_Lim (min/typ)

2.00 2016-02-25 | Extensive changes to document format (adapted to actual TCD format)
Included several IC values in parameter tables
Added details to acceleration mode and data word option
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