TOSHIBA

TB62217AFG

TOSHIBA BiCD Process Integrated Circuit

Silicon Monolithic

TB62217AFG

PWM drive Stepping Motor Driver / Brush DC Motor Driver Selectable, DC-DC Converter

and Reset function IC

The TB622TFG is a dal seppirg motordriver drivenby PWM
chopper mico step, with 3- chanrestep-down DC-DQ@omverters and
an exernal-IC reset funtion.

To drive a two-plase bipaddr-type steppig motor a 16-bt latch ard
a 16-bt shift registerare built into the IC. The IC is sitable for
driving steppingmotors with low-torqueripple in a highly efficient
mamer. In addition a sighal axs can be swithied to sere as a PWM
driver for two DC motos.

By equipping he stepping motodriver with Selectable Mixed
Decay Modefor switchingthe atenuaion raio duringchopping, ad
also equipmg it with a DC-DC converteit is possible for the IC to
supply external voltage.

With abuilt-in timer tha startsrunning when the IC issupplied
with power the IC can be e inresetting(initializing) exemal
devices.

Features
e The followingmotor comlnationscan be used.
Stepper DC Large DC (L) | DC Small DC (S)

(1) Dual motors — —
(2) Single motor Single motor —
3) Single motor — Dual motors
4) — Single motor Dual motors
(5) — Dual motors —
6) — — Quadruple motors

KQFP4-P-1010-0.50

Weight: 0.45 g (typ.)

Note Hereafer, DC Largewill be referral to as DQL) and DC SmalWill be referral to as DC (S).

FPHMIEE 9" TR

RIS EBS MBS

BIHJHYD "O¢

Remmmended maxnum NN' "
current

Stationary curent " "

The largecurrent standardsiachievedoy shorting a small arrent H-Bridge aaoss two ICs.In addition if the
themal seting is desiged to be within the gseibed themal range,the initial torque curent can be used & the

normal operaing aurrent.
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e |Itis possble to sypply external voltage byincorporating three step-dowid.5 V to 5.0 V ariable DC-DC
conveters.

¢ A Reset funtion has been added makiitgpossble to dliver an exernal eset sigal.

e The DMOS motor driveroutput of thismonolithic BiCD ICis capable of achievina low ON resstance of Ror
0.6Q ( “Tj=25°C, 0.6A: typ.

e With two setsof intemal 16-bit shif register and latd, the IC @an drive steppingmotors usinga 4-bit mico
step.

o Equipped protegon cirauits: DC-DC corverter ove current/increased voltage protéan, motorover aurrent
protection and total IC @r temperature protection.
In addition, equipped with PowemORest circuit for initializing the ICwhen the power is turnedh@and off.

o Padkage: 64-pinPb-free QFP pdage witha heat sirk (THQFP64-P-100-0.9)

e Motor maxmum output pessue: 50 V

¢ On-chipMixed Decay Mode enables specification of fourstage attenuaton ratio.

e Chopping fregency can be set by exrtal oscillaor. High-speed choppg is possibleat 10 kHz orhigher.

Note: When using the IC, exercise great care in regard to thermal conditions.

This device is easy damaged by high static voltage (ESD).
For this reason, please handle with care.

Please Insert an SBD (Schottky Barrier Diode : Recommended "TSB CRS04” ) between "ODB" pin and "D-GND"
pin,
if using C channel.

2 2004-11-12
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* Pin Layoutt(4-channel DC Motor Mode , example)

@ @
© © € o = ©

100000000000 0000

.'I Dch Cch \‘. E

Ach Bch

0000000000000/
L

B B #& &

T-HQFP64-1010-P-0.50

Combinationenclosed in the blue dasth lines are used when in DC) (mhode(A- and B-axis driers in a pairand
C- ard D-axs drivers in a pm).
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Cautions on connection to the IC pins

Notel
Note2
Note3

Note4
Note5

Note6

Conrect dl NC pins(pinsleft unusd) to the lowedspotentidlevel (usially to GND).
Comed any unused Vref pins (28pin29pin) to GND.

Unused DATA, CLOCK, and BROBE input pinsare pulled down internall socahnect hem to GND.
Please ensure that noisenotintroduced into the emtnal circuit

Conrect any unused RSpinsto VM.

Conrect the feedback pins BA, FBB, and FBC) to GND if theoregonding DC-DCconerter is
rot used.

Always connet theTEST pin to the lowest potential level (usually to GND).

Note7: TEST pin

The TB62217FG has a test mode function for inspection at the factory. The test mode reduces the “initial
and normal protection mask time” and “ORT output time” to 1/1024 of the respective ratings so as to make the
inspection easier.

To maintain normal operation, therefore, be sure to connect pin 32 to a ground so that it will not be used.

Conditions to use the test mode
2 pin: TEST
Input level 32 32 pin S
High standard operation
«— 100kQ
Low TEST Mode

Note 8

If the IC is inserted in an increct orientaion, it will be danaged because a higloltage is applid
b low-valtage blocks. To avoid such damage, aways confirmthe position of pin 1 and th@osition
anddimensionof eachleadwhen installingthe IC.

Note 9 The IC ha& no on-tip ower voltageprotection dicuit. Avoid gplying avoltage highe than any

ated voltage (suchasmaxmumratings)to the IC.

Note 10 Solder the heat sink mvided on the bottorsurface ofhe IC to a groundevel pattern arranged

forheat releaseso asto ernsure stable opeation and efficient heat release.

Notell Once set up, sine the IC is not affaed byalogical input from a “Don’ttar€ pin even if a voltage is

aplied tothe pin, aslong as the applied voltage isnot higherthan its rating, no prolbem (such &
amalfunction)will occur.
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Pin Descriptions (initial setup mode)
SLEEP= Low suppots a wite mode forthe initial séup orexended setup mode data
(1) Pin description (SETURade, that isinitial setup or extended setup mode)
(2) Pin description (dual ax steppingmnotormode)
(3) Pin description (single axsteppingmotor and mgle is DC (L) mode)
(4) Pin description (single axsteppihng mota and dual axs DC (S) mode)
(5) Pin description (dual axis D) and single axis DC (L) mode)
(6) Pin description (dual axis DC (L) mode)
(7) Pin description (quadple xis DC (S) mode)
Pin Name Assignment T able
1 @ B B -8 Jﬁm
&
] B $ 5 M 1% | v
- eEEEEE 4 ) E
% % # * ¥ 12
'S B 'B B w B L)
8 "3 "g "g "g "3 "g
8 "3 "3 "3 "3 "3 "3
"o B 'B w B
% ¥ # & ¥ 1
g El ¥ g i g
g Ed ¥ g B g
% ¥ # # ¥ e
+9 + B + + 0o+ 6 05  +6 6+ s e H-lo "6 s
# #@ B
8 @3 1 1 B
49 - B - - 0 -6 05 -6 $6 - 05 o S-Jo "6 #5
# ¥ * £ ¥ %
17 (0DC) oDc oDC oDC oDC oDc obc
18 (FBC) FBC FBC FBC FBC FBC FBC
19 (ODB) ODB ODB ODB ODB ODB ODB
20 (FBB) FBB FBB FBB FBB FBB FBB
21 cc cc cc cc cc cc cc
22 0SC_D 0SC_D 0SC_D 0SC_D 0SC_D 0SC_D 0SC_D
23 NC NC NC NC NC NC NC
30 NC NC NC NC NC NC NC
25 VDIN1 VDIN1 VDIN1 VDIN1 VDIN1 VDIN1 VDIN1
26 VDIN2 VDIN2 VDIN2 VDIN2 VDIN2 VDIN2 VDIN2
27 VM VM VM VM VM VM VM
28| (VREF AB) VREF AB VREF AB VREF AB VREF LAB VREF LAB VREF SAB
29| (VREF CD) VREF CD VREF LCD VREF SCD VREF SCD VREF LCD VREF SCD
30 (FBA) FBA FBA FBA FBA FBA FBA
31 (ODA) ODA ODA ODA ODA ODA ODA
5 2004-11-12
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i @ B B - % imm
M - % 48 M 4% | M d
32 TEST TEST TEST TEST TEST TEST TEST Connect to GND
33 DGND1 DGND1 DGND1 DGND1 DGND1 DGND1 DGND1
34 MGND MGND MGND MGND MGND MGND MGND
35 (OUT C-) OUT C- OUT LCD- OUT sC- OUT sC- OUT LCD- OUT SC-
36 (RS C1) RS C1 RS C1 RS C1 RS C1 RS C1 RS C1
37 (RS C2) RS C2 RS C2 RS C2 RS C2 RS C2 RS C2
38 (OUT C+) OUT C+ DOUT LC( OUT SC( OUT SC( OUT LCD( OUT SC(
39 MGND MGND MGND MGND MGND MGND MGND
40 NC NC NC NC NC NC NC
41 NC NC NC NC NC NC NC
42 MGND MGND MGND MGND MGND MGND MGND
43 (OUT D() OUT D( OUT LCD( OUT SD( OUT SD+ OUT LCD+ OUT SD+
44 (RSD1) RSD1 RSD1 RSD1 RSD1 RSD1 RSD1
45 (RSD2) RSD2 RSD2 RSD2 RSD2 RSD2 RSD2
46 OuUT D- OuUT D- OUT LCD- OUT SD- OUT SD- OUT LCD- OUT SD-
47 MGND MGND MGND MGND MGND MGND MGND
48| C_SELECT C_SELECT C_SELECT C_SELECT C_SELECT C_SELECT C_SELECT
49 - - - ENABLE SD | ENABLE SD - ENABLE SD
50 - STROBE CD | ENABLE LCD | ENABLE SC | ENABLE SC | ENABLE LCD | ENABLE SC
51| TH_OUT TH_OUT TH_OUT TH_OUT TH_OUT TH_OUT TH_OUT
52| LOGIC OUT LOGIC OUT LOGIC OUT LOGIC OUT LOGIC OUT LOGIC OUT LOGIC OUT
53 - - - - - - ENABLE SB
54| STROBE AB | STROBE AB | STROBE AB | STROBE AB | ENABLE LAB | ENABLE LAB | ENABLE SA
55 NC NC NC NC NC NC NC
56 LGND LGND LGND LGND LGND LGND LGND AGND (LGND)
57 LGND LGND LGND LGND LGND LGND LGND AGND (LGND)
58 NC NC NC NC NC NC NC
59 ORT ORT ORT ORT ORT ORT ORT
60| o0Sc_M 0SC_M 0SC_M 0SC_M 0SC_M 0SC_M 0SC_M
61 - DATA CD - PHASE SD PHASE SD - PHASE SA
g (3 4 4 % (@
E: = 5 i3 Lzl
£ #5 #* #5 fa 4 #
-: Don't care
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Note:H-bridge combination (connection method) for each type of motor driver

Vm VM
14 [i4
14 14
i Rgpin i E Rs pin i
B * * 4 BT =
A-phase B-phase
] . | A : | X
! Load ! ! Load !
1< = T S e # T S
“— o o “ o
J’ PGND J’ PGND
Stepping Motor single motor

Vm
%)
1 3
s
* ' . . *
i Rgpin | i Rgpin |
LR S S S R S
| : I | |
»—(')J O—o—, |—< : : >
| H Mutually ' '
1 1 connected + Load !
: H outside the IC H i
1< % T S de = xS
I S
”l PGND J’ PGND
DC (L) Single motor
o) The white circle indicates an IC pin.

Note1: When driving a DC motor in DC (L) mode, avoid an impedance difference outside the IC.

Note2: If the impedance of wiring to mutually connected output transistors is unbalanced, the current that flows
through the transistor also becomes unbalanced and may exceed the maximum rating of the transistor, thus
damaging the transistor.
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:

L
R
R RRSTETTE ]

4
L
@-------Pp--o---

=

DC (S) Single motor

0 The white circle indicates an IC pin.
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1. Overall Block Diagram

OSCD FBA ODA FBB ODB FBC oODC CSELECT CC
DC/DC
*—>| DC/DC
converter DC/DC lector
DC/DC cnv A converter DC/DC |l  Selecto VM-VDD
DC/DC cnv B converter regulator
DC/DC cnv C
VSD unit |<7 POR unit
(CC)
Extended N
setup unit
Init setup unit * Th(:ie 2emsdalr3e provided only
: i i on the A- and B-axis inputs.
sLeep [ : DATA )| 16-bit latch |
; : Logic
selector Current control ' E{' ou?
| ikl I e —————
DATA ; 16-bit P
; shift register Current P Chopping i losc_m
CLK - control P waveform ‘—Eﬂ—l
16-bit latch ! ! |generating circuit
STROBE ; P : l
i"Current setting 'c'iFé&it"l """"""""""" t """""" ; ; :
Waveform
: _bit si : i | shaping circuit :
Vref|§§ -------- --r-> Torque control - 4-bit sine DIA : ' ping !
: (Angle control) H H !
LR e e A b (Tl 1)
" Current feedback circuit | ————— " ; —X
: *->l RgCOMP |! Output control unit
Rs \G:f ____________ circuit
Thermal
Vi 'I' detect
ISD TSD |
Outputs unit . unit circuit |;
(H-bridge) 5
RESET i PORircuit | |
ORTEQ— unit : (VM) '
Select
out X L Protection circuits

High-voltage wiring (V)

Logic DATA

------- > Analog DATA

X] Icpin
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2-1. Input Equivalent Circuit s

(1) Logic Input Pin

cc O *

64: PHASE SB

63: PHASE SD

l_‘ 62: PHASE SC

61: PHASE SA
N O i [/ 54: ENABLE SA
o 150 @ To the internal logic 53: ENABLE SB
24 ¥ 50: ENABLE SC
=) 49: ENABLE SD

oo O | oD 1: SLEEP

(2) Vref Input Pin

21] cc O ({)

’_lj—L'L To the DA circuit

:vref AB ()

: Vref CD

—\'\\—@— M\ —@— AN\ —@—AM
W\ W\ W\ W\

—AM\
WA

O ° GND

(3) DC/DC Feed Back Pin (FBXx)

150 Q

A (O
. FBB Ww—e
: FBC il _ LAM_

i
15V

1.05V

201V

10 2004-11-12
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2-2. Stepping Motor Logic Unit
(with the same functions for both an  A-/B-axis p air and a C-/D-axis p air)

Function

This circuit receivesstep curentsetting dda entered from the DATA pin and trangrs it to the subsequent
stage. It is enabled when tB&EEPpin is high. (If te S EEPpin is low, the IC entes the initial €tup or
extended setup mode.)

Step current setting data logic circuit and setup logic

16-bit shift register

STROBE —> n
g~ TUUUUUUUUUUUUUUUL
DATA | [o]1]2]3]4]5]|6]7]8]9[10]11]12]13]14]15]

3 415]617]8]9[10]11]12]13|14]15

2
Current
control
16-bit latch

Sleep=H E{'—> /

D Current Ph D Current || Fnase
Torque ece.ly urre.n asg ece.ly urre.n « 1 bit
« 2 bits x 2 bits x 4 bits x 1 bit x 2 bits x 4 bits A unit
B unit side | | B unit side B unit side || A unitside || A unit side side
Current B unit side .DA. . B-phas.e A unit side .DA. . A-phasg
fee.dba.ck mixed circuit information mixed circuit information
cwcwt‘ decay decay
(TRQ setting) timing —> timing — >
Output control circuit Output control circuit

OnceORT isreleased, driving the SEEP pin highputsthe IC in a wite mode forsteppingmotorcurent
contral data. Diving the S EEPpin from hich to lowand bak to high dears anylatched motorcontiol data
(to all low).

11 2004-11-12
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2-3. Initia| Setup Logic Unit (availab le only for the A-/B-axis pair)

Function

This circuit isused to &t up driver finctions (initial seup) a@ording to sighals enteed from the DATA pin.
The fundions that an be seup indude motorre-configuration, digial tBLANK, DC-DC corverter ON/OFF

setting and DC motomode VYef (gain) setting

Note: Do not use the TEST mode. Keep all the corresponding bits and any unused pins at a low level.

STROBE AB

CLK AB

DATA AB

16-bit shift register

—>

WYY Y UL

[o]1]2]3]4]l5]6]|7]8]o10[11]12]13]14]15]

Initial
setup
16-bit latch

|0|1|2|3|4|5|6|7|8|9|10|11|12|13|14|15|

/

AN

Motor
select
(3 bit)

tBLANK
AB
(2 bit)

tBLANK
cD
(2 bit)

DCDC
select
(3 bit)

Vref
gain
(2 bit)

TEST
(3 bit)

No use
(1 bit)

Note: The setting entered in initial setup mode is in effect if the DATA signal is low when the STROBE signal is

supplied. The initial setup mode data is cleared at POR (power-on reset).
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2-4. Extended Setup Logic Unit

Function

(available onl y for the A- and B-axis p air)

This circuit sets up the rmonitor functionsof the drive IC internal circuits according b asignd enered from

the DATA pin.

STROBE AB

CLK AB

DATA AB

16-bit shift register

WYY

> [o]1]2]3]4]5]|6]7]8]9[10]11]12]13]14]15]

setup

Extended

16-bit latch

5

7

0[11]12]13]14]15

i

/

I/

/]

IR

Sleep =L E{'—>

! Extended setup logic

Shut down
select
(4 bit)

Shut down
mask
(4 bit)

Reset
mask
(3 bit)

Pre
TSD
(2 bit)

Reserved

No use
(1 bit)

ISD
time
(1 bit)

Note: The internal-signal monitoring setting (entered in extended setup mode) is in effect if the DATA signal is high
when the STROBE signal is supplied. Data for the extended setup mode is cleared at POR (power-on reset).
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3. Current Feedback Cir cuit and Current Setting Circuit for Motor Driver

Function

The curent setting circuitisused D set the referace voltage of the oytut current usig the step current
settingdat enteed from the saal input pin.

The curent feedback circuitis used b deliver asgnd to the ouput cantrol circuit when he autput curent
reades the setwrent. Thisis done bycompaiing the referenceroltage deliveredrom the airrent setting
circuit with the poential differencegeneated whencurent flows through the current sense resstor (RRS
conneted between RS andM.

The choppig waveformgenerator, to which acgacitor is conneatd,generaes the OSC M (OSC-CLK) as a
chopping fregeng reference.

If the Osc_M n becomes open, the apeondition detectio functionworks, thusshutting down bhe IC. If the
pin is shorted to GND whae the IC sartsoperatingthe dete¢ion function also wdes and the IC does not

operate.
Torque | From the Current 0sC D DSC Open Short
0.1 logic unit 0~3 - - Detect Unit
Vref IE{') 100% | N 12 Chopping reference Oscm
85% 13 i1 | waveform generator circuit E{'—l =
: 70% i 5 2
: 50% 12 Step [ 1 Q
L e e |10
10 selector
Torque g  circuit
control circuit 8
| 7 H E
6 H — Mixed
| : e
: 4 ' | L
! " - timing
i _bi i Waveform shaper circuit ! s
; 3 4-bit i P : circuit
: 2 DA h :
1 circuit i Chopping reference generator circuit
! 0 - :
Current setting circuit Output stop signal (ALL OFF)
VRs circuit 1
(detects b
! = voltage Rs _COMP L Output
difference o> oireuit NF (set current reached signal) control unit
between PSRN
1 Rs and Vi) ! H
%) e T T T T L) !
& :
Current feedback circuit

Note: The RE COMP circuit compares the set current with the output current and generates a signal when the
output current reaches the set current.

14 2004-11-12
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4. Output Control Circuit, Current Feedba

Motor Driv er

ck Circuit, and Current Setting Circuit for

Step current setting data logic circuit

Chopping reference
generator circuit

R e Mo B 1
| [ tieiateiuietuteieteieluteleleteieleliiel Mt oo i 1
| | Output control Phase o (l;/llxed o
! ireui [ ecay 1]
1 circuit timing |
I P circuit 1]
Current 1 NT b il
feedback 1 set current |
circuit 1 reached signal  Charge start I OSC counter i
I 1 1 Y
1 P )
1 b l Dl
| Mixed decay ! |
1! timing OSC counter (2) |
1 H H 1 !
! e i
Curr'ent 1! Output stop u1 I
sgttm.g T signal u2 1 Output
circuit I ' ! driver
. L1 : i ircuit
I Output control signal L2 | cireul
'_:"_"'_"'_"'_"'_"'_"'_"'_"'_"'_"'_"'_"_"'_"L —_— e e ——— = - .:
Output reset signal
Output circuit —— 1SD circuit |
VM | |
',| POR circuit :
VM-Vee | (VM) 5
1 Reset signal| |
regulator ' |CC monitoring 9 '
! - —> selector 1
H circuit Lo 1
7 circuit '
- — TSD circuit —
| VSD circuit [
Thout e—0o" | |
! Protection circuits !
Latched-data
clear signal
Vsp : DC-DC output voltage monitor .
. . Logic
VMR : VM power monitor
Isp : Over current protection circuit
Tsp : Over-temperature protection circuit
15 2004-11-12
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5. Output Equivalent Circuit for Motor Driver
S@ AN ToVm
Rsa RRrs A
Output driver
circuit _ _
— : :
U1 ! ' u2
o B+ * 4
From | U2 E : OUT A
output | L1 * :
control | L2 o
circuit L1 : | L2 OouT A
=2 * T 5
- 1T T
Phase A
- RsB RRS B
Output driver
circuit
U1 ; 5 u2
—_—> U1 ' '
02 IS &
From A ouT B R
output L1 b ' @
control L2 ¢ OuUT B gl
circuit L1 i E L2
< = T 5
— s T
Phase B - -

MGND

i

The notor output H switch Hock conssts of the upperP-channel DEMGCS FET and lower N-dhannel DEMOS

FET.

Each ouput DEMOS FET isconneted D an ova current sense circuit(ISD detection circuif) in paallel.
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6. DC-DC Converter Circuit

When an opendetection cirait is available, Os_D pinisset to open, the IC shuts down. If the @irshoted to
GND at sartup, the IC failsto g¢art operting. (It does not detédn a default.) In the DC-DConverter
opemting mode, banrel B staits opeating befoie channel A or C.

VDIN

0SC_D

|

o'E
8 & D Maximum Ratin
CR control circuit o 9
i) N
R el 5 TF N
: Ach DC-DC converter A | o W
1 o control circuit ’ :
1 ]
| E |
1 ' 1
! | |
1
: T oA |
. : ! LDA
I E : (330 pH) To output
| ¢ . g o
1 ! 1 ODA —
| E ! o= 1z
| =
! Y —EII— 1 | FBA 08 72
| z R
1 B <
1o
1 20
1 14
e \ P
' b DGND
1 Bch DC-DC converter B ’ :
: . control circuit 1
1 1
| ; -
1 ' :
| i -
1
: Foa— |
1 1 1 LDB
1 ! (330 pH) To output
: - ; ‘ °
! i | Y o= :8
! * 2 ' | Feif] 83 79
1 1 =
: ; VSD 1 o ~
1 B ! o)
. 18
L e T - s E
T il 71
1 1 /7;
: Cch DC-DC converter C :
1 . control circuit |
1 ; 1 v//4
1 i 1
1 1 1
1 E 1
1 1
1 ';k _hr 1
| : i LDC
: : (330 pH) To output
! *-- T oy * o}
1 ' 1
: oDC - -
: : : I OI"'_:L LQ
1 i i 1 8 o 2 8
| i mal | FBC IS e
: | vsD o= N
! n 18
=0
1 oY
s |
/7

Please Insert a SBD( Schottky Barrier Diode : Recommended

"ODB" Pin to "D-GND" pin.

DGND
"TSB CRS04) between
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7. Reset Circuit (ORT)
This circuit has an open-drin output. Ifthe output is DC/DC conv
pulled up with a resistorto the sipply vatage, its 33V
level becomes low (internally on) at reset and high ’
(internally Hi-Z) duringnormal operatiorfat a ¢
non-rest). ORT -

8. DC-DC Converter Select Circuit (C_SELE CT)

*: Each internal circuit resistance varies by +30%.

. CcC
To internal 5V

supply voltage

200 kQ

A
W

150 Q C_SELECT

200 kQ is
added if the
voltage is 2.5 V

9. Set Temperature Detection Output Pin  (TH-OUT)

L.

AN _|

o

It is notnecesary tocannecta pull-up resstor when choosng ANALOG outputmode ( terminal :OPEN)

10. Internal Logic Signa | Select Out put Pin (LOGIC OUT)

Both the TH-OUT and LOGIC OUTiicuits hae the same open-dran circuit as the ORT cirait.
If their outputpins ae pulled up with aesistorto thesupply voltage their levels become low (inteally on) at

reset and high (interndly Hi-Z) during nomal operdion (at non-rest).

18
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16-Bit Serial Input Signals

Three differat pieces of data can be entered andupebycombiningthe CLK, DATA, STROBE ad SLEEPpin
inputs.

(1) Extended setup mode (feettingup piotedion drcuits)
(2) Initial setup mode (forsettihg up motordrive modes)
(3) Stepping motodrive mode (nomal diive mode)

Setup Mode S pecific ations (Initial setup and extended setup modes)

SLEEP

i
« [JUTUTTUIIUTUIUUL

DATA 0 1 2 3 4 5 6 7 8 9 |10 1111213 |14 | 15 16

L

Note: The internal-signal monitoring setting (entered in extended setup mode) is in effect if the DATA signal is high
when the STROBE signal is supplied. If the DATA signal is low, initial setup is in effect (initial setup mode).

19 2004-11-12
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(1) Extended Setup Mode Function
(write enabl ed only when SLEEP =L and Setup Select =H)

¢ In the extendé setup mode, the ptectioncircuits are set up andmonitor setup (output of a Lo_out
pin) of a iutdown sgnal etcis performed.

. ) ) Default
Data Bit Name Function Setting Value
0 SD SELECT 0 0

These 4 bits select what shut-down signal
1 SD SELECT 1 ) ) to produce. 0
Selecting a signal at shut-down See the next item for explanations about
2 SD SELECT 2 ” - 0
the 4-bit data combinations.
3 SD SELECT 3 0
4 Unused — — 0
5 DCDC VSD SD MASK 0: Normal operation. 0
. See the corresponding item below for
6 Motor ISD SD MASK Shut-down signal mask explanations about the 3-bit data 0
7 TSD SD MASK combinations. 0
8 RESET MASK C 0: Normal operation. 0
1: If the DC-DC converter concerned is shut
9 RESET MASK B down: 0
— . 1) The RESET signal is not generated.
Disabling the RESET signal at the (
shut-down of the corresponding @ ’SICI;DDCC'DC conr;/ertefr.s ?thertthan tr}e
DC-DC converter. -DC converter of interest operate
10 RESET MASK A normally. 0

(3) The DC-DC converter concerned
returns to normal when the SLEEP
signal changes from low to high.

11 PRE TSD 0 12 11 (« bit) 0

Generating a low signal at the 0 0: TSD-20°C

Th_out pin at a temperature of the [0 1: TSD-30°C
12 PRE TSD 1 TSD temperature — X. 1 0: TSD-40°C 0

1 1: Analog
13 Unused Unused — 0
14 OSCM/D Specifying whether to cause 0: OFF (watchdog disabled) 0
Watch Dog Setting OSC_M and OSC_D to run. 1: ON (watchdog enabled)
15 Unused Unused — 0
20 2004-11-12
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[Shut-dow n signal output (SD select)]

These 4 bits are used to select wdatt-down sgnd to generde. Alternatively, they are used to indicate
vendor @ verdon code.

The shut-down select signals are released wheB8LEEP signal changeform lowto high.

Data Function
Data (3) Data (2) Data (1) Data (0) Bit

L L L L Generate the shut-down signal when the channel A DC-DC
converter is shut down with DC-DC VSD_H or DC-DC VSD_L.

L L L H Generate the shut-down signal when the channel B DC-DC
converter is shut down with DC-DC VSD_H or DC-DC VSD_L.

L L H L Generate the shut down signal when the channel C DC-DC
converter is shut down with DC-DC VSD_H or DC-DC VSD_L.

L L H H Unused

L H L L Generate the shut-down signal when the DC-DC converter is shut
down with “DC-DC VSD_H".

L H L H Generate the shut-down signal when the DC-DC converter is shut
down with “DC-DC VSD_L".

L H H L Generate the shut-down signal when the DC-DC converter is shut
down with “Motor ISD”.
Generate the shut-down signal when the DC-DC converter is shut

L H L H S ”
down with “TSD”.
Revision (0)

H L L L Deliver bit O of the version code.
Revision (1)

H L L H Deliver bit 1 of the version code.
Revision (2)

H L H L Deliver bit 2 of the version code.

H L H H Vender code:
Always deliver “detected” in the TB62217FG.

H H L L Unused

H H L H Unused

H H H L Unused

H H H H Unused

*: Data (3 to 0) = “0000” to “0111” are used to indicate a signal filtered in the internal dead-zone time circuit.

[Shut-dow n mask]

These 3 bits are used to disable thut-down functionconcemned. (e bit corresponds to one function.
When a bit is high, the crespording furction isdisabled. Thir default value is “LILL".)

Data (7): If thisbit is high, “TSD” is disabled.
Data (6): If thisbit is high, “Motor 1D” is disabled.
Data (5): If thisbit is high, “DC-DC VD" is disabled.

*: Data (4): Unused.

21 2004-11-12
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[RESET out put mask]

These 3 bits are used as a signal to specifytveined produce the RESET when tlespective DC-DC
convetersareshut down.

No low sgnal isproduced athe REET even ifData (X)= H and oneDC-DC channe H. The deéult value
of the® bitsis “L, L, L".

(When aDC-DC conveter isshut down, tle REET is driven low andall DC-DC channels are turned off.)
If the DC-DCconveter carcerned isshut down:

(1) No RESET (@T) is producd.
(2) All DC-DC converters other than that concemed opernte nomally (rather than beirng shut down)
(3) Changng the SLEEPsignal from low to hgh restarts the DC-DC onvetter.

Data (10): DC-DC coverterchannelA
Data (9): DC-DC coverterchannel B
Data (8): DC-DC cowverterchannel C

[PRE TSD]

A low signal is genated at he TH_OUT pn if thecurrent tempeature is Xdegees loweithan theTSD
temperature. In analog outpmode, a verlow voltage proportional to thengperature is gemated.

(The analog otput mode is dedicated for test uge;speification is not guaanteed and thereforemay
not be able tde wsed inusual opeation)

Data (12, 1) = 0, 0: TH_OUTis generatedl¢w level) at the TB temperature 20°C.
Data (12, 1)=0, 1: TH_OUTis generatedl¢w level) at the TB temperature 30°C.
Data (12, 1) =1, 0: TH_OUTis generatedl¢w level) at the TB temperature 30°C.
Data (12, 1) =1, 1:Analogoutput mode.

THUERDUP )5S FDCESFEES SPG DJU

ESTRRDR °%
[Revision and vender]

The revision ad vendo codes are specifito an individual verisn of product.

For example:Revision (0, 1, 2¥ (L, L, L) and VVendor= (H) for Toshiba #1.0
Revison (0, 1, 2) (H, L, L) and \éndor= (H) for Toshiba #1.1
Revison (0, 1, 2} (L, H, L) and \éndor= (H) for Toshiba #1.2
Revison (0, 1, 2 (H, H, L)and \endor= (H) for Toshiba #1.3
Revison (0, 1, 2} (L, L, H) and \éndor= (H) for Toshiba #2.0

22 2004-11-12
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[OSC_M/OSC_D open -state detection circuit]

The O_M/OSC_D open-tgate detkection circuittries to detect when acgpecitor cones off the OSC_M or
OSC_D forsome eason bymonitoring to see if the fequency gets oubf the ratedrequencyrange When it
detectssuch an eventit shuts down the IC.

The open-sta&tdetection circuit is inially off when the power isturned on.
(To cause it to on, a serl signal must be gpplied to m&e the orrespondingpit high.)

The frequency range setfjs are statedeow.
(1) Shut down if he curent frequency doesiat fall in the range: O_Mfrequeng/64 > OSC_D frequency
> OSC_M frequeng/2

(2) Shut down if he curent frequency doesat fall in the range: O _D frequengy x 32> OSC_M
frequeng > OSC_D frequeny x 2

Example 1: If the OSC_Mfreqguency is 800 kHz
The IC is shut downwhen OSC_D fequency > 400 kHz orOSC_D fequency < 12.5 kHz.

2: If the OSC_D fequency is 100 kHz
The IC is slut downwhen OSC_Mfrequency > 3200 kHzor OSC_Mfrequency < 200kHz.

23 2004-11-12
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(2) Initial Setup Mode Sel ect (write e nabled onl y when SLEEP = L and Setup Select =L)

Data Bit Name Function Setting ?/e;ﬁ:gt
0 Motor Select0 D2 D1 DO 0
0 O O:Stepperx?2
1 Motor Select1 Motor pairing setting 0 O 1:Stepperx1+DCLx 1 0
(See the corresponding pin 0 1 O:Stepperx1+DCS x2
assignment table.) 0 1 1:DCLx1+DCSx2
2 Motor Select2 1 0 O0:DCLx2 0
1 0 1:DCSx4
3 TBlank AB 0 D4 D3
Channels A and B 0 0:(1+fChop)+8x5
Noise rejection dead band time 0 1:(1+fChop)+8x2 00
4 TBlank AB 1 setting (See Note below.) 1 0:(1+fChop)+8x3
1 1:(1+fChop)+8x4
5 TBlank CD 0 D6 D5
Channels C and D 0 0:(1+fChop)+8x5
Noise rejection dead band time 0 1:(1+fChop)+8x2 00
6 TBlank CD 1 setting (See Note below.) 1 0:(1+fChop)+8x3
1 1:(1+fChop)+8x4
DC-DC converter channel A 0: ON
7 DC/DC A SW operation 1: OFF (Note)
DC-DC converter channel B 0: ON
8 DC/DC B SW operation 1: OFF (Note)
DC-DC converter channel C 0: ON
° DC/DC C sW operation 1: OFF (Note)
Channels A and B
10 (A- and B-axis) DC Internal Vref attenuation ratio 0:1/10 0
motor Vref (gain) setting for constant currentin DC | 1: 1/20
motor mode
Channels C and D
1 (C- and D-axis) DC Internal Vref attenuation ratio 0:1/10 0
motor Vref (gain) setting for constant currentin DC | 1: 1/20
motor mode
12 Test IC internal test mode setting Always keep this bit low. 0
13 Test IC internal test mode setting Always keep this bit low. 0
14 Test IC internal test mode setting Always keep this bit low. 0
This bit is not in use.
15 Unused o Always keep it low. 0

Note: The initial setting for DATA bits 7, 8, and 9 is determined according to the value of C_SELECT when the VM
power is turned on.
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tBLANK (n oise rejection dead band time)

The TB622TFG incorporates two diffeent dead bad times (lbanking times) fordifferent motoss to be diven so
as to peventmalfundion because of switching noise.

(1) Analog tBL ANK (for st epping motor mode)

The noise rejetion dead band time (analtgLANK), defined bythe motols AC characteristics, is fixed
within the IC.It is used mainly to avoid msjudginglrr (diode ecovery time) when asteppingmota is
driven with constant current
It is fixed within the IC; it canot be altered.

(2) Digital tBLANK (for DC motor m ode)

Unlike the analodBLANK, this tBLANK time, speified when the initial setup modse selected, is
generated digally from an external choppg periodlt is used mainlyto awid misjudying the \aristor
recovey current that occurswhen aDC notor is driven ty PWM in the DC motor drive node.

If the Motor Slect signal sedcts the stepmig motor moe, the digital tBLANK is nullified (Ous), thus
enabling onlythe anabgtBLANK time provided withinthe IC.

Beause the digal tBLANK is generated in eferenceto the OSC_M it can be clanged by altering the
OSC_M. (Note that altering the @S M al change®ther items(motor choppig frequency deal band time
at the time of staing).)

Digit al tBLANK time

In the initial stup mode, the tBLANK tire can be seto 4 different levels foA-B and C-D pairs afllows:

(1) Immedigely after the PHASE hashanged
If the PHASE banges, the followingtime is needd for ynchronization with arOSC_M edge and
internal synchronization.

tBLANK ti me= time need forychronization between CBC_M and PHASE + sd tBLANK time =
intemal processingtime (OSC_M x 1) + synchronization time (below OSC_Ml) + set time

(2) Chaging in cangtant-currentoperaion (limiter operaion)
tBLANK ti me= set tBLANK time

The set tBLANK time is & follows:

tBLANK AB (0, 1) & tBLANK CD (0, 1)=:
0 0: OSC_Mpeliodx 5
0 1: OSC_Mpeiiodx 2
1 0: OSC_Mpeliodx 3
1 1: OSC_Mpeliodx 4

Caution: For #2.0 and after, tBLANK (0, 0) = OSC_M period x 5.

25 2004-11-12
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Digital tBLANK T imin g in DC Motor Drive Mode

Diaital Digital
Digital Digital tBS\ISK tBLANK
Phase BLANK {BLANK Digital
tBLANK

lout

lout=0
/ | Charge start timing in constant-current control \
Phase switching point Phase switching point

The digtal tBLANK time begins immedigely afterthe exernal PHASE sigal is swiched orat the dharge stat
timing of the onstant-current chopper

The digital tB_.ANK is effective only in theDC motor drve mode.

The decay mde for DC modr driving is“Fag Decay”.

26 2004-11-12
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(3) Data for No rmal Stepping Motor Operation

The TB622TFG signhals fornormal stepping motoropeation an be entead in much the same maeras
the drive data of @ Toshiba TB6202AF.

Data Bit Name Function Setting
0 Torque A0/BO A1/B1  A0/BO
0 0 : 50%
Current range setting 0 1 1 70%
1 Torque A1/B1 1 0 : 85%
1 1 100%
2 Decay Mode BO B1 BO
. 0,
Channel B current attenuation ratio setting 0 0 : 12'50/" Decay Mode
(Mixed Decay Mode) 0 1:37.5% Decay Mode
3 Decay Mode B1 1 0 : 75% Decay Mode
1 1 : Fast Decay Mode(100%)
4 Current BO Channel B current setting
5 Current B1 4-bit current data
(Using 4 data bits can divide each step See Setting Table (3).
6 Current B2 into 16.)
i ": All-output OFF
7 Current B3 (“0000 output OFF mode)
. . 1: OUT B+ is high.
8 Phase B Channel B current phase information 0: OUT B- is high.
9 Decay Mode AO A1 A0
. 0,
Channel A current attenuation ratio setting 0 0 : 12'5°/° Decay Mode
(Mixed Decay Mode) 0 1:37.5% Decay Mode
10 Decay Mode A1 1 0 : 75% Decay Mode
1 1 : Fast Decay Mode(100%)
" Current AO Channel A current setting
12 Current A1 4-bit current data
(Using 4 data bits can divide each step See Setting Table (4).
13 Current A2 into 16.)
(“0000”: All-output OFF mode)
14 Current A3
. . 1: OUT A+ is high.
15 Phase A Channel A phase information 0: OUT A~ is high.
SLEEP V % V %
STROBE [
DATA %

|0|1|2|3|4|5|6|7|8|9|10|11|12|13|14|15|

data transfer.

low to high.

All registers are initialized at POR.
The pins used to write during SLEEP include the DATA AB, CLOCK AB, and STROBE AB pins.

The initial setup latch, extended setup latch, or normal motor latch is selected as a write latch according to the logical level of the
SLEEP signal and the polarity of the DATA signal at an STROBE signal edge.
If the SLEEP signal is low, the setup latch is selected when the STROBE changes from low to high (initial setup if DATA = low and
extended setup if DATA = high). If the SLEEP is high, the normal motor latch is selected. Don't care the level of the SLEEP during

The stepping motor latches (for both A-B and C-D pairs) are initialized when the SLEEP signal changes from high to low or from
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Setting T able (1) DO and D1
Torque tting

The ped& torque curent can be switched wing 2-bit data. (Switdhing is the same fdyoth theA-B and C-D

pairs.)
. . Setting
Data Bit Name Function Torque 1 Torque 0 Torque (typ.)
0 0 50%
0 1 70%
0 TorqueQ Sets current range -
1 Torque1 1 0 85%
1 1 100%

Setting T able (2) D2, D3, D9, and D10
Decay mode kX and x0 sttings

A vaue of 37.5%is recommended for atypica conditon. Data of (0, 0) pecifiesa 12.5% decay mode.

Data Bit Name Function Decay Mode 1 | Decay Mode 0 Defa?;t/ﬁr:ngode
0 0 Mixed Decay Mode: 12.5%
g Decay Mode A1/A0 ) 0 1 Mixed Decay Mode: 37.5%
9 Sets mixed decay -
10 Decay Mode B1/B0 1 0 Mixed Decay Mode: 75%
1 1 Fast Decay Mode (100%)
Setting T able (3) D4, D5, D6, and D7
Current B setting
Data Bit Step Current B3 Current B2 Current B1 Current BO (Sdeetgzigglse) Current (%)
4 16 1 1 1 1 90 100
2 15 1 1 1 1 84 100
7 14 1 1 1 0 79 98
13 1 1 0 1 73 96
12 1 1 0 0 68 92
1 1 0 1 1 61 88
10 1 0 1 0 56 83
9 1 0 0 1 51 77
8 1 0 0 0 45 71
7 0 1 1 1 39 63
6 0 1 1 0 34 56
5 0 1 0 1 28 47
4 0 1 0 0 23 38
3 0 0 1 1 17 29
2 0 0 1 0 11 20
1 0 0 0 1 6 10
0 0 0 0 0 0 0
28 2004-11-12
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Setting T able (4) D11, D12, D13, and D14
Current Asetting

Data Bit Step Current A3 Current A2 Current A1 Current AO Set(j:grlzevsa)lue Current (%)
11 16 1 1 1 1 90 100
]% 15 1 1 1 1 84 100
14 14 1 1 1 0 79 98
13 1 1 0 1 73 96
12 1 1 0 0 68 92
1 1 0 1 1 61 88
10 1 0 1 0 56 83
9 1 0 0 1 51 77
8 1 0 0 0 45 7
7 0 1 1 1 39 63
6 0 1 1 0 34 56
5 0 1 0 1 28 47
4 0 1 0 0 23 38
3 0 0 1 1 17 29
2 0 0 1 0 11 20
1 0 0 0 1 6 10
0 0 0 0 0 0 0
Setting Table (5) D8 and D15
PhaseA settirg (this table aplies ato tophase B.)
The polarity ofthe phasé current of a stpping motor is determined as lidtbelow
Data Bit Name Function Phase Setting Phase
0 OUT A: L, OUT A-: H
8 Phase B _ OUT B: L, OUT B~ H
15 Phase A Switches phase
1 OUT A: H, OUT A-: L
OUTB: H, OUT B-: L
29 2004-11-12
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Functions of External Input Pins

(1) PHASE Input Pin (PHASE X)

This pin indiates the poldty of the H swich used in diving aDC motor PWM can ke applied by
performing time conrol (duty contol) on this pin.

Pin No. Name Function Logical Level Setting Phase
61 PHASE SA L OUT X: L, OUT X-: H
gg gg Switches phase
63 sb H OUT X: H, OUT X-: L

(2) ENABLE Input Pin (EN ABLE X)

This pin indiates whetheto supplythe mpwerto a DCmotorto be diven.

Pin No. Name Function Logical Level Setting Enable
54 ENABLE SA L OFF
53 SB Whether to activate (All transistors for the H switch are off.)
50 SC the output
49 SD H Active

(3) SLEEP Input Pin

When the levkof this pin is switched frorhigh tolow orlow to high, all motor drive registers are cleared
(all bits of the 16-Hilatch for seleting amotor drive aecleaed D low).

After the IC isshut down ih motor IS operation, chaging the SEEPsignal from hgh to low ando high
acain auses the IC toeturn to nomal.

Pin No. Name Function Logical Level Setting Sleep
L Power consumption reduction mode and initial
1 SLEEP Power saving mode setup mode
H Motor operation mode

(4) C_SELECT Input Pin
This pin deermineswhich DC-DC corverter to run (ON-OFF combinationswhen tlke power isturned on.

Pin No. Name Function Logical Level Setting Phase

A ch: OFF
Low B ch: OFF
C ch: OFF

A ch: ON
DC-DC converter ) :
mode at start Mid B ch: ON

C ch: OFF

A ch: OFF
High B ch: ON
C ch: ON

48 C_SELECT

Note: If the C_SELECT pin is on the mid level, channel B is turned on before channel A. If it is high, channel B is
turned on before channel C.

30 2004-11-12
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Protection Operations
(1) When the RESET outp ut mask is “1” in the extended setup mode
Detected Error and Detection Block Operation State
DC/DCA|DC/DCB|DC/DCC| Motor | EntirelC| pc/bc | bc/DC | DC/DC Mot Reset Output | Reset Method
otor
VSD VSD VSD ISD TSD A B c
Not Not Not Not Not Normal Normal Normal Normal H
detected | detected | detected | detected | detected | operation | operation | operation | operation -
Not Not Not Not DCDC Normal Normal Normal
Detected detected | detected | detected | detected OFF operation | operation | operation H SLEEP/POR
Not Not Not Not Normal DCDC Normal Normal
detected Detected detected | detected | detected | operation OFF operation | operation H SLEEP/POR
Not Not Not Not Normal Normal DCDC Normal
detected | detected Detected detected | detected | operation | operation OFF operation H SLEEP/POR
Not Not Not Not Normal Normal Normal
detected | detected | detected Detected detected | operation | operation | operation OFF L pulse SLEEP/POR
Not Not Not Not Shut Shut Shut Shut
detected | detected | detected | detected Detected down down down down L POR

Stop state in the protection operations listed above

e Shut-down= all the functions stop as a faik related tdhe enire s/stemoccus. They can beredarted
only by initializing usinghe POR wherthe VM poweris turned m again.

o OFF=only the motor block stops opeirad. It can be estarted bychangng the SLEEP sigal from high

to low ard to high again.

e L Pulse: TheORT keeps producing lowutses for 40 ms (if OSCM 800 kHz).

e DC-DC OFF= only theDC-DC converteconcened stops opating. It can be estated as sited lelow
depending orhe logic levebn which theSLEEPsignal iswhen theconverter stops operating.

(1) If the SLEEPIs low whenthe DC-DC conrerter $ops it can be retsmrted by chaging the S EEP

signal from low to high

(2) If the SLEEPIis high when lhe DC-DC caverterstops, it @n be estated bychangng the SLEEP
signal from high to low antb high again.
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(2) When the RESET outp ut mask is “0” in the extended setup mode

Detected Error and Detection Block Operation State
DC/DC A |[DC/DCB |DC/DC C| Motor | EntirelIC Reset Output | Reset Method
DC/DC A |DC/DCB |DC/DC C| Motor
VSD VSD VSD ISD TSD
Not Not Not Not Not Normal Normal Normal Normal H o
detected | detected | detected | detected | detected | operation | operation | operation | operation
Not Not Not Not Shut Shut Shut Shut
Detected detected | detected | detected | detected Down Down Down Down L POR
Not Not Not Not Shut Shut Shut Shut
detected Detected detected | detected | detected Down Down Down Down L POR
Not Not Not Not Shut Shut Shut Shut
detected | detected Detected detected | detected Down Down Down Down L POR
Not Not Not Not Normal Normal Normal
detected | detected | detected Detected detected | operation | operation | operation OFF L Pulse SLEEP/POR
Not Not Not Not Shut Shut Shut Shut
detected | detected | detected | detected Detected Down Down Down Down L POR

Stop state in the protection operations listed above

e Shut-down = d the functiors stop asafailure relaedtothe entre systemoccus. They can beredarted
only by initializing usinghe POR wherntheVVM poweris turned o again.
e OFF = only the motor block stops op#ng. It can be estarted bychangng the SLEEP sigal from high
to low ard to Hgh again.
e Low Pduse: Low puses ae gererated for40 ms (if OSCM= 800 kHz).

Protection Circuit De ad Band T ime

(example in w hich the reference clock (Osc_M) frequen

cy is 800 kHz)

P,!S:]ec‘t’}(')?]” Block Detected Prote\‘j\}'ig?hMaSk Example: Time for OSCM = 800 kHz Reset Method

TSD Entire IC 12 to 16CLK 15 t0 20 ps Supplying VM power
again
No function is
DC-DC converter available — —

ISD Driving the SLEEP pin
Motor 4 to 8CLK 5to0 10 us low or supplying VM

power again
VSD DC-DC converter 12 to 16CLK 15 0 20 us S“pp'y";g;r':" power

Note: To put protection into effect, the protection circuit must keep operating for at least the time stated above.
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(1) Extreme Voltage Drop Protection Function VSD (w hen d etected, the IC is shut dow n)

Set voltage
DC-DC converter

Set voltage

/ +40% (typ.)
\ Set voltage

Channel A/B/C output :<—>:

-30% (typ.)

12~16 CLK:

GND ------ssmmmmeXoonnnoonnn o JETIO ML

N oo -
'

Reset output

GND ---==m==mmmmmmmmm oo

(2) Extreme Voltage Drop Protection Function VSD During

(when det ected, the IC is shut dow n)

Current Li miter Operation

Set voltage A S S
DC-DC converter —30%.__.--
Channel A/B/C output ~ ======-===-===-- [
GND ------------ooee- Frooommmommmooooomeooooos =
Current limiter operation  ----------------
GND ----- e A
Reset output
L

()

Overheat

IC Overheat Protection Function (TSD) (w hen detected, the IC is shut dow n)

protection value =~ T """"""""" /7

IC junction temperature

Reset output

Note: A low-pulse period of 40 ms is applied when OSC_DM frequency =

4)

Over current ----------

Motor output current

800 kHz and clock = 1.25 ps.

Motor Over Current Protection Function (w hen detected, onl y the m otor is stopped)

—>
(€] V[0 . N —— 4~8 .Q!-.K.E_ ...... )
! 32768 clock |

Reset output @)/—
e o |
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Power Suppl y Sequence

If the C_SELECT pin is driven mid ordth

The Ist DC-DC conveter represents channel B,and the 2nd DC-DC onverter, channelA or C.

Internal logic start

1st DC-DC converter operation start

Protection mask end

ORT

Note: If the C_SELECT pin specifies that all DC-DC converters be off, the ORT reset time is 320 ms.

Serial data acceptable

Internal logic
1st DC-DC converter

2nd DC-DC converter

Protection mask

If serial data specifiesDC-DC conveters be turnedon after the poweis turned on(C_SELECT: Low)

DC-DC converter channel A operation start

Channel A protection mask

'
'
1
1«

— |

DC-DC converter channel B operation start

Channel B protection mask

s}

L

DC-DC converter channel C operation start

Channel C protection mask

1
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Maximum Ratings (Ta = 25°C)

Characteristics Symbol Rating Unit Remark
Motor output voltage VM 50 \%
Motor output current lost 1.3 Aphase | Stepper
(Note 1) losapP 87? A DC motor S (500 ns)
(Note 2)[ e 3 A |DCmotor S (100 ms)
lcoa 750 mA
DC-DC converter output current IbcB 400 mA
Ibcc 400 mA
Current detection pin voltage VRs VM +4.5
Reset pin supply voltage VRST 5
Reset output current IRST -60 mA
Logic input voltage VIN -0.4t06.0 \%

When Ta exceeds 25°C, this
1.25 w figure must be de-rated by
10.0mW /°C. (Note 3)

Power dissipation Pp
When Ta exceeds 25°C, this
4.2 w figure must be de-rated by
33.65mW /°C. (Note 4)
Operating temperature Topr —-40 to 85 °C
Storage temperature Tstg -55to 150 °C
Junction temperature Tj 150 °C

Note 1: See other tables for pairing.
Note 2: Peak maximum during DC motor drive (below 500 ns)
Note 3: Stand-alone measurement (Ta = 25°C)

Note 4: When the IC is mounted on a dedicated board (Ta = 25°C)
Ta: IC ambient temperature
Topr: IC ambient temperature during operation
Tj: IC chip temperature during operation
The maximum Tj value is limited by the TSD (thermal shut-down circuit) temperature

35 2004-11-12

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6144632/tb62217afg.html

TOSHIBA TB62217AFG

Recommended Operating Conditions  (Ta =0 to 85°C)

Characteristics Symbol Test Condition Min Typ. Max Unit
Excluding motor block N 6 1 27 40 \%
VM supply voltage VM (Note 1)
Motor block 18 27 40
loLa | Stepper Peor phase (in single-axis drive) at Ta = o 0.6 10
25°C
Output current Ezrstgbridge with peak of 500 ns at Ta o 0.8 6.4 A
losL| DC
Per H-bridge with pulse of 100 ms at
Ta = 25°C — 0.8 24
Ipci A ianal i
(Note 2) Before the ORT signal is output — — 100 mA
DC-DC converter initial output
current IpciB
Ibcic Before the ORT signal is output — — 100 mA
(Note 2)
Ibc A After the ORT signal is output — — 600 mA
DC-DC converter output current I
IDC B After the ORT signal is output — — 300 mA
DCC
Logic input voltage VIN — GND 3.3 5.0 \%
Clock frequency foLk 1.0 — 25 MHz
Motor chopping frequency range fchop — 100 — kHz
N N VM =40V N 800 N N
Vref reference voltage input
range Vref 0.8 2.0 3.0 \Y,

Note 1: A voltage of 7 V or higher is recommended for typical use. A VM voltage range between 6 V (POR voltage)
and 7 V inclusive allows the DC-DC converter to exhibit much the same characteristics as when VM =7 V
(except that the voltage error becomes +10%). However, it is recommended to use the IC at 7 V or higher
(partly to allow for a margin of stability), because both the rising POR (power-on reset voltage) and falling
POR (shut-down voltage) are 6 V.

Note 2: When the power is turned on, soft start is put in effect by limiting the current to the DC-DC converter input
block. The limited current results in the output current being limited. If an attempt is made to turn on the
power with a load current flowing, it is likely that the DC-DC converter may fail to start or that the output
voltage may abruptly increase when the soft-start current is switched.

36 2004-11-12
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Motor Block Electrical Characteristics 1
(unless otherw ise spe cified, Ta =25°C and VM =18V ~ 40 V)

Characteristics Symbol CT.eSt. Test Condition Min | Typ. | Max | Unit
ircuit
HIGH VIH CLK, STROBE, DATA, ENABLE, 2.0 — —
Logic input voltage DC [SLEEP, and PHASE logic input
LOW VIL pins — — 0.8 \
Logic input clamp voltage VIK IIK=-10 mA — — -0.4
. . CLK, STROBE, DATA, ENABLE,
Logic input hysteresis VIN(HIS) DC and SLEEP input pins 0.1 0.2 0.3 \%
IIN(H) Vin = 3.3 V at each of the CLK, — — 60
Logic input current DC |STROBE, DATA, ENABLE, and pA
IIN(L) SLEEP logic input pins — — 60
Sleep Mode
M1 Sleep =L, ALL DC/DC = OFF — — 2
(IC bias Current)
Sleep=H
Operating current (VM pin) DC |OSC_D =100 kHz, mA
Motor = OFF
M2 DC/DC_A = OFF — — 15
DC/DC_B=15V
DC/DC_C =33V
lout_chB + lout_chC =10 mA
Upper VRS =VM =40V, Vout=0V,
Output standby current side IOH Output OFF Mode 0 — 1
DC pA
Lower VRS = VM = Vout =40V
Output leakage current side I0L Output OFF Mode -1 — 1
HIGH Vref =2.0 V, Vref (gain) = 1/10,
(reference) | VRS (HH) TORQUE = (H.H) = 100% — | 10| — .
(o]
MIDDLE Vref = 2.0 V, Vref (gain) = 1/10,
Comparator HIGH VRS (HL) | DC | 70RQUE - (L.H) - 85% 83 | 85 | 87
reference
voltage ratio MIDDLE Vref = 2.0 V, Vref (gain) = 1/10,
LOW VRS (LH) TORQUE = (H.L) = 70% 68 | 70 | 72
Vref = 2.0 V, Vref (gain) = 1/10,
LOwW VRS (LL) TORQUE = (L.L) = 50% 48 50 52
. Output current difference between
Output current difference between . B
channels in constant-current mode Alout1 DC ra;lqd'g‘acent channels at lout = 600 -5 — 5 %
(C’I_onstant-current output setting Alout2 DG |lout = 600 mA _5 o 5 %
ifference
RS pin current IRS DC [VRS=40V,VM=40V — — 10 pA
RON (D-S) 1 lout = 9.6 A, Tj = 25°C, normal — | o6 | 072
irection
RON (D-S) 1 :jqut :t_0.6 A, Tj = 25°C, reverse o 0.6 0.72
On-state resistance between motor DG Irection o
output transistor drain and source _ - o
RON (D-S) 2 Lo_ut __0.6 A, TJ =105°C, normal o 0.78 1.01
irection
lout=0.6 A, Tj = 105°C, reverse
- | ’ _
RON (D-S) 2 direction 0.78 1.01
37 2004-11-12
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Motor Block Electrical Characteristics 2
(unless otherw ise spe cified, Ta =25°C and VM =18V ~ 40 V)

T
Characteristics Symbol rest Test Condition Min | Typ. | Max | Unit
Circuit
Vref input voltage Vref DC |When motor output is active 0.8 — 3.0 \%
. When motor output is inactive and
Vref input current Iref DC Vref=2.0V — — 1.0 pA
(G\éiﬂo) o 19.6 | 110 | 1/10.4
Vref attenuation ratio DC Y/Vhen motor output is active and -
Vref rer=2v 1192 | 1120 |1/20.8
(Gain20) ’ ’
\(’L'\J"pF; — — | 14| 15
Motor power return voltage DC \%
VMR
(Down) 13 14 —
Recommended capacitance for External capacitance at fosc_M =
OSC_M pin Cosc_M — | 800 kHz — | 220 | — | pF
Operating current fc_)r motor over ISD DC |fchop = 100 kHz 30 50 6.0 A
current protection circuit (Note)

Note: Over current protection circuit
If an abnormal current higher than the corresponding rating flows through a motor, the overcurrent protection
circuit triggers the internal shut-down circuit to turn off the output block. In this case, the currently latched
function data is cleared.
The overcurrent protection circuit is kept tripped for the motor block until (1) the power is turned on again or
(2) the SLEEP returns to a high level.
If ISD comes in effect, the output becomes inactive (ALL OFF state) and is kept so until a normal condition is
recovered. However, be sure to insert a fuse into the power supply for sake of fail-safe.
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Electrical Characteristics DC_3

(unless otherw ise spe cified, T a =25°C, VM =18V ~ 40 V, and motor lout =1.0 A)

Downloaded from Elcodis.com electronic components distributor

Characteristics Symbol C-Ii—recsutit Test Condition Min Typ. Max Unit

6A =90 (616) — 100 —

0A =84 (615) — 100 —

0A =79 (014) 93 98 —

0A =73 (613) 91 96 —

0A =68 (612) 87 92 97

0A =62 (011) 83 88 93

0A =56 (610) 78 83 88

6A = 51 (69) 72 77 82

Chopper current vector — DC 0A = 45 (08) 66 71 76
0A =40 (97) 58 63 68

0A = 34 (06) 51 56 61

0A = 28 (05) 42 47 52

0A =23 (64) 33 38 43

0A =17 (63) 24 29 34

0A =11 (02) 15 20 25

0A =6 (61) 5 10 15

6A =0 (60) — 0 —
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Electrical Characteristics DC_4  (unless otherw ise sp ecified, Ta = 25°C and VM = 40 V)

T
Characteristics Symbol rest Test Condition Min | Typ. | Max | Unit
Circuit
(Automatically created within the
. IC)
Internal logic supply voltage Vce DC External capacitance: Under 4.5 5.0 55 \%
consideration
) T;TSD
J . o
TSD operating temperature (Note 1) DC 130 150 170 (¢}
—20°C (serial setting) 110 150
PRE TSD detection temperature PRE TSD DC |[-30°C (serial setting) 100 140 °C
—30°C (serial setting) 90 130
V(T:)O H 32 | — | —
Th_out output voltage \%
vinol L o | — | o4
(L) When pull up to 3.3 V with an
LO external resistance of 1 kQ
H) H 3.2 — —
LOGIC OUT \Y,
LO
L 0 — 0.4
(8]

Note: The maximum T; should not exceed 120°C.

Thermal shut-down (TSD) circuit
TSD comes in effect if the IC junction reaches a rated temperature. It causes the internal reset circuit to
operate, thus turning off the output block. (Only one TSD circuit is mounted on the IC.)

The TSD operating temperature can be set anywhere in a range between 130°C (min) and 170°C (max).
When TSD comes in effect, the currently latched function data is initialized and the output is stopped.

Once the supply voltage drops to or below the POR voltage to shut down the IC, increasing the supply
voltage above the POR reset voltage initializes and restarts the IC.
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DC-DC Converter Block Elect rical Characteristics (Tj=0to 120° C and VM =7 to 40 V)

T
Characteristics Symbol Cirecsutit Test Condition Min Typ. Max Unit
VM =6.5V~40V
Tj=0~120°C
Output voltage error AVout DC [0.5 mA~600 mA (large) -7.0 0 7.0 %
0.5 mA~300 mA (small)
DCDC output=1.5t0 5V
_ g VM =40V, upper side -0.1 — 0.1
:Dece']:klé)cec:r:\r/:;tter output-off IOL_DC DC WA
ge cu VM =40 V, lower side -0.1 — 0.1
lout = 300 mA, T; = 25°C, reverse
On-state resistance between RON (DS) A1 direction ) — 0.7 0.84
output transistor drain and source DC Q
(large DCDC Unit: Ach) lout=300 mA, Tj=105°C, reverse [
RON (DS) A2 direction 0.9 1.1
RON (DS) lout = 150 mA, Tj =25°C, reverse 14 17
On-state resistance between BC1 direction o :
output transistor drain and source DC Q
(small DCDC Unit: B, Cch) RON (DS) lout =150 mA, Tj = 105°C, reverse - 18 29
BC2 direction )
ILIM (L)
DC (large) 0.8 1.2 1.6

Current limiter value (steady state) — A

ILIM (S)
DC (small) 0.5 0.6 0.85
ILIM (L)
DC (large) DC 0.2 0.3 0.4
Current limiter value (starting) — A
ILIM (S)
DC (small) 0.2 0.3 0.4
VSD (U) In reference to the set voltage. +30 +40 +50 %
VSD (L) The current limiter is inactive. _40 _30 _20 °
Abnormal-voltage protection circuit
VSD (LU) In reference to the set voltage. +30 +40 +50 %
VSD (LL) The current limiter is active. _20 _15 _5 °
OSC_D capacitor value Cosc_D — | External capacitor value 47 120 — pF
Feedback voltage VFB DC — — 1.5 — \%
DC/DC A, B, Cch All OFF — 0 0.8
C_SELECT voltage VC_sel DC |DC/DC A, Bch ON 1.25 25 3.75 \Y
DC/DC Bch, Cch ON 4.5 5.0 —

Reset Block Electrical Characteristics D  C (Tj=0t0 120°Can d VM =7 to 40 V)

Characteristics Symbol CT_est_ Test Condition Min Typ. Max Unit
ircuit
vV, Rising side.
ALIi\Aﬁ Al functions change from OFF to 5.2 — 6.0
POR output voltage for VM supply (ALL, Up) DC ON. v
voltage detection Falling side
VMR All functions change from ON to 5.2 — 6.0
(ALL, Down) OFF.
ORT signal output current IRST DC |Reset pin voltage = 0.4 V 2 — — mA
Vort (H) ; 3.2 — —
ORT output pin voltage DC rPeuslilsg :getgf31'3k\(/2wnh an external \%
Vort (L) 0 — 0.4
41 2004-11-12
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Motor Block AC Electri cal Characteristics
(Ta=25°C, VM =40 A, and motor impedance =6.8 mH/5.7 Q)
- Test " . .
Characteristics Symbol Circui Test Condition Min Typ. Max Unit
ircuit
Vin=33V
Input clock frequency fCLK AC CLK input pin 1.0 — 25 MHz
tw (CLK) 40 _ _
Minimum clock pulse width twp (CLK) AC [Vin=33V 20 — — ns
twn (CLK) 20 — —
tSTROBE 40 — —
Minimum STROBE pulse width tSTROBE (H)| AC [Vin=33V 20 — — ns
tSTROBE (L) 20 — —
tsuSIN-CLK 10 — — ns
Data setup time AC |[Vin=33V
tsuST-CLK 10 — —
thSIN-CLK 10 _ _
Data hold time AC [Vin=33V ns
thCLK-ST 10 — —
Tr(s) 6.8 mH/5.7 Q load 01 | 03 | 05
Ti(s) (Small mode) 01 | 03 | o5
Tr(L) 6.8 mH/5.7 Q2 load 0r | 03 | 05
THL) (Large mode) 01 | 03 | 05
tpLH (STB) Step Motor mode — 15 —
6.8 mH/5.7 Q load between
tpHL (STB) STROBE (1) and OUT — 10 —
Output switching time tpLH (OscM) [ AC [ Step Motor mode — 1.2 — us
6.8 mH/5.7 Q load between Osc
tpHL (OscM) down edge and OUT 2.5
tpLH (ENA) DC Motor mode 03 — 0.9
tpHL (ENA) Between ENABLE edge and OUT 03 - 09
tpLH
0.3 — 0.9
(PHASE) DC Motor mode
Between PHASE edge and OUT
tpHL 03 — 0.9
(PHASE) ’ :
Noise rejection analog dead band tBLANK _
time (Analog) AC |lout=0.6 A 200 300 400 ns
Motor chopper reference signal _
oscillation frequency fosc_m AC |C_OSC_M =220 pF 600 800 | 1000 | kHz
fchop (Min)
Frequency range in which motor Output active (lout = 0.6 A) with
chopping is supported fchop (Typ.) fixed steps 40 100 150 kHz
fchop (Max) | AC
Motor chopping setting frequency fchop (M) aug):g g?_tlz/e: %%lét k:HOZB A) — 100 — kHz
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Contm signal timing chart

tw(CLK)
cLOCK \—/—\ 50% 50 .
tsuST-CLK thCLK-ST twn(CLK) i twp(CLK|
STROBE 50% -, \
{STROBE(H)
<——>I{STROBE(L!
poucsy STROBE
1S¥S\N-EL

50% >< DATA15 < 50% >< DATAO >< DATA1 X

TpHL(OSEM]
fOSC_M
tpHL(STB)
50%
tpLH(OSCM)
tpLH(STB)
90%
50%
10%
tr tf

- 50%

tpHL(PHASE)

o o [e] o
C C [%2] >
=] = Q N
) > > 4 >
Z I i
5 &
m

OUT Ac£

tpLH(PHASE)
OUT Ac+e 50% ol
ENABLE e 50% 50% -
tpLH(ENAY _ipHL(ENA).
OUT Ac+e 50%
PHASE |

ouT A

t#
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DC-DC Converter AC Electrical Characteristics

(Tj =010 120°C and VM =40 V)

T
Characteristics Symbol Cirecsutit Test Condition Min Typ. Max Unit
Output transistor switching tr_D(L) s 0.1 —
- AC [VM =40V, DCDC Ach (Large) us
characteristic (large) tf D(L) . 0.1 .
Output transistor switching tr_D(S) _ — 0.1 —
characteristic (small) 10©) AC [VM =40V, DCDC B/Cch (small) — o1 —
Output Fran;istor feed-through {OFF AC |VM=40vV 100 300 ns
prevention time
. fchop_D
DC-DC setting frequency (OSC D) AC — — 100 200 kHz
The DC-DC converter is turned on
independently of others, using
Protection circuit dead band tStrart AC | serial data. . 100 . ms
(MASK) time at startup Mask fosc_M = 800 kHz and after the
- STROBE signal has been
accepted
At fosc_M = 800 kHz and after VM
Initial startup delay time tstart1 AC |becomes 6 V or higher but before — 20 — ms
the first DC-DC converter starts.
At fosc_M = 800 kHz and after the
. . first DC-DC converter has started
Initial startup delay time 2 tstart2 AC but before the second DC-DC — 20 — ms
converter starts.
Startup soft mode period tsoft AC [fosc_M =800 kHz — 20 — ms
At fosc_M = 800 kHz and after VM
LVCO detection dead band time tLVCO AC |becomes 6 V or lower but before — 10 — us
the ORT becomes low.
At fosc_M = 800 kHz and after VM
POR detection dead band time tPOR AC |becomes 6 V or lower but before — 10 — ms
the internal logic starts.
w —
90% beh GATE — Pchc:G?“
Non-Active
_| oDX
/ \ 10% Active
<> <>i Neh GATE NcheG)
) (L) DGND Non-Active
trD(S) tf D(S) COFF
H
STROBE ]
L
DC/DC Active
output
tStart_Mask Non-Active
MaSk Active
signal
Non-Active
OSCD
fchop_D
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Other Electrical Characteristics AC (T;j=0to 120°C and VM =7 to 40 V)

T
Characteristics Symbol Cirecsutit Test Condition Min Typ. Max Unit
. From VM power-on POR release
Startup reset release time 1 trst1 -
(Protection mask time) (Init) AC |fosc_M = 800 kHz (114688 clock — 140 — ms
pulses)
. From VM power-on POR release
Startup reset release time 2 trst2 -
(with no DC-DC converter in use) | (DCDC OFF) | AC mgés'\,ﬂ) =800 kHz (262144 clock | — | 320 | — | ms

ORT output low-pulse width when fosc_M = 800 kHz (32768 clock

the motor ISD s active trst(ON) AC pulses) 40 o - ms
IRST =20 mA

ORT signal output delay time (E)lez;;) AC Efuggg ;le to CC with a resistance — 50 — ns
Ccc=0.1pF

Internal initial setup timing tinit_time AC ,f:\)f?gr_'\P/lO:Rs?e?egiz — 10 — ms

SLEEP pulse width t(sc')eﬁ)p AC |fosc_M =800 kHz 10 — — us

SLEEP release delay time (t(?‘ljae}?) AC |fosc_M =800 kHz — — 10 us

\tiVCO
<
POR
I tPOR —
>~
Active
POR tInit_time
5 Non-Active
Active
DJHEPM *
Non-Active
t_start1 t_soft Active
1'stDC/DC = < = >
Non-Active
t_start2 t_soft Active
2'ndDC/DC = =
Non-Active
trst1 / trst2 « H
ORT
L
Active
xR
Non-Active
Active
ORT
Non-Active
tRST¢Delay) trstc ON)
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Calculating the Motor Setting C  onstant Current

The motorsettingcurent value is detemined byRrsand Vref asfollows:

Torque(Torque=100,85,70,50%: input seial daa

lout (max)= Vref (gain)x Vref
(max) (gain)-Vref (V) x RRS(Q) x 100%

Assume,for example:
Vref (gain) = 1/10: The attemation ratio is typically 1/10 whenVref = 1/10.
Vref =2 (V)
Torque =100 Qo)

Producing lout = 10 A requires RRs= 020Q (at leas0.2 W).

The fef (qain) is fixed at 110 for steppimg motors and sekctable fom 140 ard 120 far DC motos.

The erra of canstant currentsetting is5 % when &cluding Vref and Rs .

Calculating the Osci llation Frequency
(chopping reference frequency ) for th e Motor and DC-DC Converter Blocks

(1) Calculating the OSC Reference Frequenc y for the Motor Block (ty pical)

fosc_M= 6182 x C (pF) *-0.8043 (kHz)
Hence, the O frequency for the motorblodk is abodw 810 kHz whlen Cosc M = 220 pF

The doppingfrequency for steppig mota's is abou 1/8 the aboe frequency, that is,8108 (= 1QL) kHz.
In addition, only the fast decay moueavailate for DCmotor drive.

(2) Calculating the OSC Frequenc vy for the DC-DC Converte r Block (ty pical)

f OSCD= 5315.3x C (pF) ~-0.8341 (kHz)

Hence, the O frequency for the DC-DCcorverter blodk is abow 100 kHz when CoscD = 120 pF

46 2004-11-12

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6144632/tb62217afg.html

TOSHIBA TB62217AFG

Power Suppl y Sequence

(1) If C_SELECT =low

POR release

VM |
voltage
Soft start mode 20 ms
0———--- S s et S j """"""""""""""""
...................... ,LJ Active
DtC’tDC ALLOFF 1 | i Full mode
status Ly
N Non-active
[ > |
LS —10ms ;
---------------------- e I
ORT biol 1 320ms |
R R 1
DATA | T bedeede oo beeeeh Re-writable
Extended DATA Allclear | & Initial value : Rewritten with serial data
—— I Al cleared
Initialize —— ;' b
bcoc | T Yoy ot S ' Re-writable
control all off (C Sel=L) ! | |
-------- Tr-t-------—- = =termemeomeomeoseoeeoeooeoeoo= All cleared
Rewritten with serial data
---------------------- Active
0SC_M :
B RORETETEEEEEES Non-active
------------------------ ' Active
0SC_D
---------------------------------------------------------- Non-active
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(2) Normal Start (C_SELECT = mid or high)

VM o e S p— e
POR release M=150V :
VM / E
voltage , 5
Soft start
i mode 20ms
o— RN L — R —
DCIDC | " Active
status Full mode
——t R REEREEEEEEEEEE Non-active
ORT : E
e b !
CTPhATA | T bodemmmmnatendennnnnnad Re-writable
Init DATA 1 Rewritten with serial data
Extended DATA ! ;
—— [ ittt | kbbb bbb bbb bbbty All cleared
Initialize !
SLEEP
; —— -] dremmemes ' !
""""""""""" :' B v ; I Re-writable
DC/DC Controlled with serial data
control i . :
[T Sttt St ooy All cleared
' DC/DC control start ' !
Motordriver | ~ OFfF L """""""""""""""""" OFF
control (Data cleared) | (Data cleared)
! Operable
; (if VM =15V or higher)
--------------------- Active
0OSC_M
------------------------------------------------------------------- Non-active
----------------------- Active
OSC_D
------------------------------------------------------------------ Non-active
Note: POR release — Initialize 10 ms
Initialize — first DCDC start 10 ms
DCDC soft start mode 20 ms
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(3) If VM Voltage Drop s at Startup (C_SELECT = mid or high)

A7/ It aTTTTTo TTTrTTTTTTTTTTTTTT Tt
M | P
voltage . : -
9 POR e : A
2 - —
110 ms Soft start
I / mode 20 ms o
o LT T o Relow o s
N | s !
....................... PR A I . — Active
DC/DC o f .
status ALL OFF P - Full mode b .
— T oo Non-active
P X 10 ms
b 1 Initialize ;
----------------------- H
ORT o ;
— ; broooomrooon oo L
IntDATA |~~~ T A S Re-writable
Extended DATA All clear Initial value Rewritten with serial data
e T mmmosssosooooccocoooooooooooooo- All cleared
....................... E_..E.......'......-......-..-' Re-wri |
DC/DC [ Controlied by . . e-writable
All clear . C SELECT Controlled with serial data
control Vo _
— R hbbbbbhbbl ittt ittt ittt ittt All cleared
----------------------- ' Active
0SC_M :
R REE LN Non-active
-------------------------- i Active
0SC_D
"""""""""""""""""""""""""""""""""" Non-active
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(4) VM Voltage Drop (norm al)

VM Y
VM =150V
VM
voltage
NV — | deeeecded
: i-d Active
be/be Full mode N I
status ! : L
-------------------------- ' SRR Non-active
i N
H R S
ORT ! -4 H
-------------------------- SRSSNNESSSS————. L
; - ﬁ .................. Re-writable
Init DATA ’ I I
Rewritten with serial data ALLL
Extended DATA| ... o oo b Al cleared
DC/DC A Al Re-writable
control Rewritten with serial data : ¢t ALLOFF
-------------------------- All cleared
R *~ ------------------ Active
Motor driver (VM O‘?Seli?bleh' her) OFF (Data cleared) P
i = or higher L
control RUR AR AUl . Non-active
foeeeeennnnnnns Active
0SC_M ;
------------------------------------------------------------------ Non-active
SRR R Active
0SC_D
------------------------------------------------------------------- Non-active
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(5) Supply Voltage Drop (if the VM su pply voltage does not cross the POR level)

VM
voltage

DC/DC Full mode

status

Init DATA
Extended DATA

Active

Non-active

H

Re-writable

All cleared

Re-writable
DC/bC Rewritten with serial data
L All cleared
v i it ieieieieieieieieieieteleteleleteleleleleletlllllldddi ittt ittt ittt ittt Active
otor driver Not operating (if VM = 15 V or lower)
control .
Non-active
Active
OSC_M
-------------------------------------------------------------------------------- Non-active
Active
OSC_D
-------------------------------------------------------------------------------- Non-active
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(6) Supply Voltage Drop (if the VM su pply voltage crosses the POR lev el)

VM = 15V =mmm e oooooooooeeeeesooooooooooo
Shut down (ALL OFF)
VM ) /
voltage T~ ) '
9 POR \\ /,/ - Initialize
A / DCOC start
WM=0V S I R / _______________________
ol Soft start
Wps 4 b R mode 20 ms
:\ fodemmedennnnnes B SRR A Active
DC/DC Full mode &l 1 JALLOFF L 7 Full mode
Status | e yaman i RIS Non-active
P ! i 110ms (10 ms
s A H
ORT b o |
-------------------------- — — : R &
AR N W T S e
Init DATA Rewritten with R \ritial value] Rewritten with e-writable
Extended DATA serial data oo P i~ 1 serial data
-------------------------- — — : s---------------------- All cleared
5CIDG - e i T R —— Rouitable
ewritten wit ' ' _ ' ewritten wit
control serial data : ' ALL ’.L : C_SELECT serial data
-------------------------- — - — : t----------------------- Al cleared
........................... o ag
Motor driver Not operating b A ! Not operating e
control (ifVM =15V or lower) | ! EOFF (DATA IZALL L); (if VM = 15 V or lower) _
— T — . Non-active
-cm e — Active
0SC_M N o :
--------------------------- sl [ = e 11
e demnenne e ' : Active
0oSsCc D ; ; ; : :
--------------------------- e e I |[o) o=t 1V
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Mixed decay Mode Current W aveform and Setting

In congant-currentcontol, the curent fluctuation width (curent pulsating conponert) decy modecan be set
to ary of fourpoints, 0 to 3,using 2-bit seral daa.

The abbeviation “NF” stands for “negative feedbak’. It refers to a poin where the outpu current has eaded
the st current value. The lover the mixeddecd timing value, the lower is the curent ripple conponent(curent
creg value), leading to alower curent deay ability.

fchop
CR pin
memicose [ [T] [T [ 1L LI
waveform
[Qat ciirrant valiue |
| Set current value |
DECAY MODE 0|~ NF N S ————— i A i """""
12.5%
MIXED
DECAY
CHARGE MODE — NF: Set current value reached MDE'
— SLOW MODE — MIXED DECAY TIMMING —
FAST MODE — CHARGE MODE
DECAY MODE 1 I """""""""" W%: """""" -{Set current value|--
37.5%
MIXED
DECAY MDT
CHARGE MODE — NF: Set current value reached \
— SLOW MODE — MIXED DECAY TIMMING —
FAST MODE — CHARGE MODE
I I I I
DECAY MODE 2|-p=szzzzqrn----mmoofmommomomgoo s s oo o oo -{Set current value|--
J/?\IF\ E—
75% T
MIXED T
DECAY VDT I

CHARGE MODE — NF: Set current value reached\\

— SLOW MODE — MIXED DECAY TIMMING —

FAST MODE — CHARGE MODE \Y
I I I I I
DECAY MODE 3
B S e e INREEEEEEEES EEEEEEEELED -{Set current value |--

FAST
DECAY

— |
CHARGE MODE — NF: Set current value reached \

— FAST MODE \T
| | |

100% 75% 50% 25% 0
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Relationship s Betw een the OSC_M and Output Drive T iming

OSC-charge delay OSC-fast delay
H-- e e e g g g ————p -

Output
voltage A

Output
voltage A

f
'
- S e S — i JU .
'
'

Set current-------- roTTTTT

Output
current

OSC_M and Charge Dela y

A delay of up b 1.25 ns(when fchop= 100 KHz ard fcr= 800 kHz) @n occur between tB OSC wavefon ard
internal OSC_M CLK, because the risng level of the OSC waveformis used in conveting the OSC waveformto the
internal M_CLK.

«— CR-CR CLK delay

CR waveform

l
'
'
'
'
P
'
'
'
'

-
'
'
'

Internal M_CLK

54 2004-11-12

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6144632/tb62217afg.html

TB62217AFG

When the limiter erters anopeating state,the VSD drauit staits operting if this stae amntinues for3 OSC_D

periods.

VSD Threshold Change T iming During DC- DC Converter Block Current Limiter

Operation

TOSHIBA

_ R R : R R [ R A I I
' ! ' 1 1 H |
H ' i 1 H H i
1 i 1 H H i
1 " 1 1 1 1 1
1 ' i 1 H 1 i
1 i H H H i
n " " 1 1 1 1
.......... - e e B B e B S e i e e el REEE R LR R
1 : 1 1 1 1 1
R 4 (R R S SR R SN RO IS SRS SN (O M S
Be] Be] '
i B : : @ ! ! 3 : ' 5
H > H ! > ! ' =] H ' °
| 2l gl | " g [ 5
| z ' H c H H c ! ! <
! Q H ! Q ' ' Q H | [}
| o I ! o ! ! o I ' 1
S I - ol fi Ao = [ S S S S f=3 [ A SO SR S
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1 1
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\ Il H ' ' Il Il ~ 1
“ H n 1 1 i 1 “
meeepte sy R Rt mmmt Foo-o- LEEEEEE REEE Spoeo-- HEEEEEE sk s R e e A
1 ' | | . ! ! |
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TOSHIBA TB62217AFG
Output-st age Transistor Operation Mode
VM Vm VM
0 %) L n
¥ < s @
@ 3 | &‘% T 2y
Rsg pin Rsg pin Rg pin
ut | | : : u2 U1 ; : U2 U1 : ; u2
x T B = T B T T | d-
! Note ! OFF  OFF ! Note | OFF OFF i Note !
> P> P>
| Load | ! Load | ! Load !
L1 E : 2 -EI L2 L1 E— ; : L2 L1 E— i ; -EI L2
= T £y s s T T g S| T * [
OFF s z : s e s OFF
/L PGND /l PGND /l PGND
Change mode Slow mode Fast mode
Output-st age Transistor Operation Functions
CLK U1 uz2 L1 L2
CHARGE ON OFF OFF ON
SLOW OFF OFF ON ON
FAST OFF ON ON OFF

Note: The above table summarizes how each transistor behaves when the current flows in the indicated direction.
The table below summarizes how each transistor behaves when the current flows in the opposite direction.

CLK U1 u2 L1 L2
CHARGE OFF ON ON OFF
SLOW OFF OFF ON ON
FAST ON OFF OFF ON
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PD-Ta (package po wer dissip ation) This item to be revised once p ackage
characteristics are fixed.

Transient thermal resistance of THQFP64 stand-alone and on a PC board
(for reference only)

— Rth (stand-alone)
== == == Rth (4-layer board)
. S (for reference only)
N
4 S
N
N
—~ N
2 N
N
[a] 3 AN
o N
N
S N
5] N
@0 N
Bt 2 e
: N
8 9
. AN
N
N
A Y
1 3
\ N
A Y
AN
N\
A Y
CIIIIIIIIIIIIIIIIIIIIII S
0 25 50 75 100 125 150 175

Temperature (°C)

THQFP64-P-1010-0.50

Note: The board assumed in simulation is Toshiba's ideal board (for reference only).
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Operating T ime of The Motor O ver Current Protection Circuit
(ISD dead band time and ISD opera ting time)

fosc_M oscillation Output stop (RESET state)
(chopping reference waveform)

Fosc
(OSC_M)

Dead band time max

ISD BLANK time ISD operating time

\ Time when over current starts flowing through the output stage (over current state start)

Reference digram: Timing dhart showingovercumrentflowing through a motor

The over curret protection circuit s the dead bad time to awid deteting over current aacidertally from
current spikes in switching.he dead badhtime is insynchronization with the frequemy of the OSC forsettirg
up the topping fequeng (OSC_M).

The time betweenhe instart whenowver current staits flowing throughthe outpt stage ard the instant
when the ouput stops isas bllows:

When dead bad time= 4 x fosc_M period

Minimum: 4 x fosc_Mperiod
Maximum: 8 x fosc M peliod (+ sywchronizationtime + 1 fosc M time)

However theoperating time stated abe applis when lhe ove current flows ideally The ove current circuit
may notwork depending omhe ouput cortrol mode and timing.

Therefore, a ptection fiseneeds to be weited inthe VM power spply.

(The rewired rating of the fuse varies depending othe conditionsunder which thelC is used. Therefore,
select a rating that will not cause the maximum powssigition of the IC to be exasled and that will not
pose ag problem)
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Marking

— — _ Vendor Name
= = Product Name
—] 21 7 AF ¢ TB62~ omitted.£
— 26GA1 1 — Weekly Code
= .V JAPAN =
— - Country of
‘ ‘ —  Manufacture
1PIN Mark
N IIIIIIIIIIIIIIII
1PIN
Lot traceability correspondence
lot cod S
ot co e/, s /
Weekly
Manufacture year Wafer / Assembly
1 figure traceability code
Production factory
Toshiba QOita factory
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Padage Dimersions (THQFP64-P-010-0.50)

l. 23TYP

10, 0£0. 2
12, 0£0. 2

6
1. ESTYPI EEiO [:]4 T, O. DS@

Weight: 0.45 g (typ.)

Note: The heat sink provided on the bottom surface of the package is 5.5 mm x 5.5 mm (tentative).
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