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Princeton Technology Corp.

PT2505

B2

GND[L] O 24 ] SDA
nc[2_| 23 ] SCL
vDD[[3] 22 ] VREG
RF[4_] 21 | IN1+
WL[5_] 20 ] IN1-
wH[ 6| PT2505 19 ] IN2+
vL[ 7] SSOP24 18 ] IN2-
VH[ 8] 17 ] IN3+
uL[9o ] 16 ] IN3-
UH[10 15 ] vspP
FAULT[ZZ [14] FG
FWRL 12 13 | nc
RTsD L] O 28 | SDA
ROVP[2_] [27]scL
GND [ 26 Jnc
vDD[[4_] 25 | VREG
RF[5_ 24 | IN1+
HB (6 23 ] IN1-
wL [ PT2505 22] IN2+
WH[8_] SSOP28 21 JIN2-
vL [} 20 ] IN3+
vH [10] 19 JINa-
uL [11] 18 | VSP
UH [12] 17 Jvpp
FAULT [13] 16 |FG
FWR [14] 15 JRD
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Princeton Technology Corp. PT2505
IR
BHLR | O fait 2400 | aoRn
GND P |{E5Hat 1 3
VDD R A 3 4
RF | PR F = RS 4 5
HB O | ZfZy+5V HJE A DAL 45 B /R (5 Bles nc 6
WL O |WHEKImESH T 5 7
WH O |W tHEm(E Sk 6 8
VL O |V MKk ESH T 7 9
VH O |ViHEmESHSM 8 10
uL O |V tHKin(ESHH 9 11
UH O |U tHE(E Sk 10 12
FAULT | SN R (S S5 A (KA Al %) 11 13
FWR | TR I (R INERA B AL AR FHIRES) 12 14
RD O |EAEEiEREBAENRREE RN nc 15
FG o) LIRS S =N 14 16
VPP O  |+7.5V {E)y OTP ZIF=if{sEH, FTHH A S Es M Fe fE nc 17
VSP | DC =t PWM K A& P27 15 18
IN3- | EIRAM 3- T A 16 19
IN3+ | BRA M 3+ECERZRES 3 A 17 20
IN2- | EIRAM 2- T A 18 21
IN2+ | EIRAMN 2+BERE RS 2 A 19 22
IN1- | ERAM 1- T A 20 23
IN1+ | BIRAMN 1+ECERERE 1A 21 24
VREG O |+5VizEeskid 22 25
SCL I Serial clock input - I2C control interface 23 27
SDA /0 Serial data input/output — I2C control interface 24 28
RTSD | b OrAP IR FERE A DB 1
ROVP | A5 O BN B P s A DB 2
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Theedtid
BIFHL

PT2505 JHFEHi/NT 5mA, HWE+5V FaE 28 H ULALS 2 5 R IR . Fr {55 v BV IZ 5L A LA
HEB AN I 2 BK B 2%

N T IR T IECA R, PT2505 Wil LDO H k. 24 LDO HE#E 3V, 27E 10ms P 15 5138 45 H B U
B, EHEVLAS, OHIRE S RSN M S RIS, EUURCEE S =55 B A8y, 1 H 2 1C R 5| G T .

B LE IR IE]

PT2505 ] # A 12Cin 4, B HLE DL PWMAE Sk ik i . M N IPWMAE S, Hom KK o R ALAE A5V
KBRS . M ANPWMPIE IR SRE AT 15KHzE|25KHZ2Z 8] . 4% N B R, H B R IR B 1 Vsemin AV spmax ke
YR o FEAE R AN 2 s H FH A 8 VSPY,  ZM LA R VSP IALLE P #0iZEi 200kQ HLFHIEE: 22 GND.
NT TETARER VSPYE, BT LLREANIER Vepmax & Vsemin T-Z2A47 85 FH . Vsemax B ETEHIAT 3.0V 3] 5.4V 1]
Vsewin [ JE AT 0.3V 3] 2.1V, FHiafE iy (anfE 1.
a. VspSel &+ VSP 55 Bt N AR B It — A 2/3 152 ol L 6 P 30E N B2
b. OschSel }& OsclSel 7] ¥ & H A I5 5 Ug S I 4 (BB
c. OschSel [fEEEAT5 3914 A (3V, 3.6V). OsclSel {1 FF1F %A N (0.3V, 0.5V, 0.7V, 1.4V)
d. 56U EMEEEEILLT Vsemax A1 Vsemin 45
H4E—: Vsemax = (3V, 3.6V) / Vspmin = (0.3V, 0.5V, 0.7V, 1.4V)
A4 2 Vspmax = (4.5V, 5.4V) [ Vspuin = (0.45V, 0.75V, 1.05V, 2.1V)
e. EHIZAF L2 0x54

VspSel

VSP
o 2/3

XNIN

PWM

OschSel O= /\/\
OsclSel O=

B 1 VSP % A i Bl ) e

Br 7 — MO RSN, FE 224795 0x39 SpdEN [i%E, PT2505 i #R {4t 1 [ a1 2% i3 fE a1 . fid & RiseStep, FallStepl
T FallStep2 2241, PT2505 At B R s ek 1

F T ST R AL Input Duty * Hz/Duty. 24 VSP i NS fir 2 iy, FG (1 2B B AR & ARG
2 H 4745 0x39 [ IfDiv, SpdEn % FreqEn.
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PT25054% il 5 &3 T ARG G B, A EZEERE. CAM TR LHE (CHMFE) IRspiEd. A~
[E] T ICAL IS 5 58, R AR I H R 4L T IR A sh e i .

W 2 I 3, =ANERAGIEES A E AT DAL E A 60°8% 120° K EIFE 7 2, PT2505 7] LLIE s P 345 2 5k B %t A [7] (1)

BoE 5.
HALL U
HALL_V _|
HALL_W L
Bl 2 120 JE )RR B /R fe A5 5
HALL_U
HALL,_V |

Bl 3 60 fZIF R E RIL KRGS

AT TE A5 1 0 2 DR PE S ), 20 8 50 24 I A 7S P2 %2, 1B 4 77 . PT2505 W7 LA B Py
IBHORAMEES , TN A -60 FEEL+60 B, JF#IER SR P T 4 B4 . PT2505 ] S R4 R LA I

IRME IR o

Hall_U

SyncAng=0"

RSynCAng=0’"‘ /\/—\—/
SyncAng=60° ' ‘
RSyncAng=60 m
SyncAng=-60°
RSynCAng=-60° ﬁr\—/

B 4 IE St [0 iy I i
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LA R E

HH T 53 58 - 2 Bl 11 F R R M, e BBl PR A AR 22 S Bl T BE IS I T (R A% . PT2505 #2417 B 3Bl F-3) 77 50k
B IE WA IS R AR, Hoxt B IS HUR 2217 2% 0x30 ) PAAuto. 7 H ShiH%E I PT2505 #2147 16 442k
PASlope DL K it KATSE 25 MaxPA K%, B 5 RHRER.

Electrical degree

rF 3
MaxPA
i\
PASlope[3 01—\__> —

////
1.12° —
0.75°
0.37° Speed

10Hz 20Hz 30Hz 40Hz

B 5 H3hAst M iE g h 2k
AN IR SR BEMF 585, ZRIEFEIR, 7 B L ZRIE I RK/NE ¢, T AR YE AR SRR YE, EF-3hif
J7TH PT2505 2t T PAM10HZ 3| PAM150HZ ()43 [X 1A % 75 3. 1X BL e K IR B #5582 150HZ, 52 K 4056 f A2 B MaxPA
Frvse KRS, B 6 A oRE .
Electrical degree

r 3

MaxPA

Speed

10Hz 20Hz 30Hz 40Hz 50Hz 130Hz 140Hz 150Hz

Bl 6 T-Bl405E A B0 T BRIk 0
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TN E K rir-S X DL 1 26

PT2505 fifit 11~ 18 A I e skt vl 2w T ek A [ ) 7 ek vt T 7 o i &1, i il StopDuty M€, I AT Lk E
AT B T 2 Pl il A e 7 A e 5

A
512(max)
FailSet / / \ N:aIIStepl Input command profile
RiseStep FallStep2 Internal duty profile
TD2Max
TS2Step

TD1Max
StopDuty

/ TS1Step \

> time
Startup mode Normal mode Poweroff mode

B 7 718 A A ik 2 K

L AT

PT2505 BB MM BRI RS, #EE T RF 825 8200 H E I gE R 28, BE19 M1 SIE IR ImoTtor. /86 HE
FH_E R R Vrr KT VocrL I, OCPL HI& M2 kfiik, I PT2505 < &K PWM I EEHE 2] Vre /N T VocrL, 24 Vrr
KT Voceuiif, OCPH [k fF & plifih %, PT2505 < 32 %4 PWM [#HE S A, B 8 e,

lMDTDR

, duty
QCPH
— Input command profile
OCPL —— Internal duty profile
» time

8 M B i Ry

2 ¥ OCPHFilter 5 OCPLFilter 7] Ak b4 L HIitsh, HEEANT 0.4us 3] 0.4ms Z 7). Vocel/ Vocen HI#E 5S4
OCPLsel/OCPHsel & A 1. PT2505 424t OCPLL 1% & SR PR i1l T ik F K5 sl LA
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B RIBZFERY

PR AR 2B IR AL AR TR AL I 4R 6 BHUE., PT2505 n] 7 5 2 A e M FE 7, 5 shi ik PWM F I 24 TD2Max =i, &
S AN By ik B N IX AN S EE T R S SR B 7, TR IR S 32 3 B o i 4 1 i 26 1

fEigiEd, 24 PT2505 RO B T E R RRE S, M NBUERY R, E564— B ESE R E e shisiE
SEA I 18) )2 5 5 1 1] 280 CTRise ) CTFall e 5E) , H A2 %50 ExptNum Jin—, i 0 5 ik 475 4 B8 15 % 5 %, 1 H. ExptNum
FIEAE KT MaxExptNum FIBEE, REGSHNIEBUIRES, ANEEER BRI Dk, JEBUIRA R AEHE T 5 IR AR .

ST BIERR B IEARY

AT H K R LR R PR AT #E F OVPSEL bit S 1 I 8 SRIE K, 7E8 A W Verth [E €A 3.5V,  Verre I fil & A7 #E#E
272 kA%, 24 VDD B E KT Verta B/NT Verr B, PT2505 21518 TAE, FA/ ] WEZAF2E SYS_CTRL2
OVP {i kM afi AR oL, B9 nmiE.

1\ f - VpTRH
O\ / ° Vp1rL
1 \/ 1

B9 At i s e IR HL I F)fid A A7 4

P BER H I (R

DA R H S R BR3P AT s B OVPSEL bit 4 0 15 e SkRIA R, 24 VDD (KT 8V i PT2505 &£ 1L TAE, M HE EFH% oV
IR AR 2 i, RSG5 %% SYS_CTRL2 OVP bit 11540 H # T/ERA .

0 fogv
ANWAERY
1\/1

B 10 B8R R R AL ifE
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HRR REZHE

PT2505 $2 It Py AN &340 1 e Ji8 A4 7 2=

OTPSEL % EAN 1K, PT2505 T/EF A GRS #, 780 5 FIRE#E 150°CH, PT2505 &3k N iR Ry =1k
TAE, 1RO RS 95 CH R RIP SRR T4k S TAE, #HARFKZAF 4 SYS_CTRL2 TSD bit 7] #5341 H /1 TAER
o

N o

OTPSEL % &N 0}, PT2505 TAEF MBI E AR, AMEA NTC 5B R s BH &4z 7 =Q i

B 11, EEEFER RTSD FIHE N, {H/NT Veer LR R S0, PT2505 {518 TAE, #6485 F i E T #E RTSD
I ES EF, ¥HE KT Veern i, BRI SRR

P FAULT S N AR HAZES, PT2505 2 ZIiE G, KAMMBI R MR BB Mg, MRS ENaE.

+5V

- f ° VRerH RTSD
o\ /1
1\/

N
VREFL T
1 C

B 11 il it PR A i A A7 v Sz NTC R FH AR 4 5 72

FG #HEERE

PT2505 fiith FG fE AL AR R, S Tsir — MRS, FG Sl —x mARE S, Al i 5 55 25 B 3
ey msH, 28Bkid, WRE TR 84 (NUXH , ML — R 4 4 FG il . HALAHEIER DL RPM (BR7) Bl
HO RRik, HUCHBLI e T

RPM = FGx120 /tk, FG &#&E (Hz) , [#] BEHFHRH

FG 51124 5V i85 .

PT2505 $24t T A [F I FG i &, TR/ F R, WE 12 frs, HUHV/HW XOR J5 218 21 3 45 14 H 4
X, o, FEA 12/418 FIbRiEAE TSR] 41 % B 4 A

(1, 1/2, 1/4, 1/8) (3, 3/2, 3/4, 3/8)

HU »[ 0

HU XOREN FGDiv — FG
HV @ 1
HW

B 12 FG fiic &

A 4

PRE1.0c 10 July 2018



FTO B B R £
: Princeton Technology Corp. PT2505

IERFERE

PT2505 FJE 1472 il Il s A7 23 I ZHOR W€ Bk I e, AR ik s U5 Iy, Sk e e fs FREES — A7
) ey, X BUEUCHEAT IE S et WIAE LS FG HIME 5 DUAS B doc I A Bk o ol 20 2 S e S5 AR 6 1)

Wil 5 59 L RN 5 3R E

PT2505 §& H 0TI ik /e b T R B8 G T, FENTURUR B PT2505 3 564 Sk A 4, B 35 B2 B 3 T #5232 1) v
F, R XS B PT2505 2 &% 5 2011 PWM FE 76 £f BEMF A28 @ K4 AE, 153 PWM F &2 b 4% 1k
B, EeBIRF Rkt s, HARmTF

StartDuty=(RotorSpeed>>DNWScale*4) + DNWInit, X8 “>>” ZRPUELHE

2H B E
PT2505 (1) 4h ik i e ik it £ 48 b o030 B BE SR e shVEVE I, oA 7T 8 4 i S 808 7] 22 % 48 OTP(One Time Programming)
FIN A7, PT2505 AJ s H 12C $2 i A1 P9 X %% 2] OTP .,

PC 7R E

PT2505 1] LA 12C (1) S TH A7 U S A7 we O AME,  H 58 OTP HIZIs%, #2E 12C My 4t START bit 14, HA
Device ID & 7-bit A LA/~ 7 fthlik, PT2505 fithhik[E 2 0110100b, Wr/Rd HRF/REZEE FI8hE, ACK &

el FH RSN BB, 35 ok S i 2o 2L R 85 1k 1%, Address #& PT2505 N2 Faedns, 5 FRIEdE 2
F T 2347 3315 NE Y, STOP FoR 12C #2458, The 12C 7RI B #LL—/ Byte kizfE, B 13 £HFE,

H Al 12C FLi et nl TAEF 50 KHz.

I°C Byte Write

|-—<STOP
~_[7\_f8\ fo\ [1\ [2\ ~_[8\ [ol [1\ [2\ ~_[8\ [ol |

I—Device ID—-| I—Address—-| liData—-|
sbA [ T T \we oax [ ] - \ack[ | | Ack [

SCL

I2C Byte Read

{START {RESTART STOP
1\ 2\~ _[7\ [8\ Jo\ 11 [2\ ~_[8\ [\ [ 1\ 2\~ _[7\ /8| Jo\ [1\ 2\ - J_\_l_\_/

I—Device ID—-| |—Address—-|
SDA "\ [T )T Ww ack[ T = \ack/ \ [ [ [ TRd\ack/

& 13 12C byte 5 A ik i 7

SpdSel[1:0]H LI BEARF () ik N, B4 RiseStep, FallStepl Al FallStep2 5%, PT2505 1] 5 1| fa 52 i &5 s far i
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PEf A7 A B R

A7 8 0x00 3] 0x10
Bit Address
7 | 6 5 4 3 2 1 | 0 Hex
PWM_I2C[9:8] | Reserved = @ @ FWRS[1:0] 0
PWM_I2C[7:0] 1
FGCnt[7:0] 2
Mstate[2:0] RDL TSD | FGCnt[10:8] 3
OVP SumErr BlankErr[1:0] OCPL OCPH 4
OCPLL PS d |VppAlarm STestA_En|Stesth SFwr Sswinh 5
HVID 6
7
| ExpNum[8] 8
9
ActDuty[9:8] A
NumID 0B
PTM PCTL 10
L1725 Mk 0x21 3] OX5E
TS1Step[7:0] 21
TD2Max[7:0] 22
TS1Step[8] DnWScale[1:0] TD1Max[5:0] 23
24
RiseStep[7:0] 25
DWInit[5:0] [ Tsastep[8] | Risestep[8]| 26
FallStepl[7:0] 27
FallStep2[7:0] 28
HallP[2:0] | DeadTime[2:0] [Fallstepi[8]|FallStep2[8]| 29
FallSet[7:0] 2A
StopDuty[7:0] 2B
OCPHDis | FLT | HallSel | | ZcTarget[3:0] 2C
ZCCntMn[7:0] 2D
ZCCntMn[13:8] 2E
2F
HallPwrEn OCPLSlope[1:0] PAAuto PASlope[3:0] 30
RSyncAng[7:0] 31
SyncAng[7:0] 32
CTRise[3:0] | CTFall[3:0] 33
Deadlock[7:0] 34
TimeUpl[7:0] 35
HsfEn Deadlock[8] TimeUp1[13:8] 36
37
ShortNum[1:0] 38
HsMos | HallCode P11En IfDiv SpdEn FreqEn SpdHyst[1:0] 39
CID[7:0] 3A
MaxPA[7:0] 3B
Pam1@Hz[7:0] 3C
Pam20@Hz[7:0] 3D
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Pam30Hz[7:0] 3E

Pam4@Hz([7:0] 3F

Pam50Hz([7:0] 40

Pam6OHz[7:0] 41

Pam70Hz([7:0] 42

Pam80OHz([7:0] 43

Pam9@Hz[7:0] 44

Pam10OHz[7:0] 45

Pam110Hz[7:0] 46

Pam120Hz[7:0] 47

Pam130Hz[7:0] 48

Pam140Hz[7:0] 49

Pam150Hz[7:0] 4A

TrimClk[7:0] 4B

OVPSel[3:0] | 4C
OCPHF1tr[7:0] 4D

OCPLF1tr[5:0] OCPHF1tr[9:8] AE

UpWSel[1:0] | Tsovbis | DutyDcrs[1:0] [HallUP| HallvP | Hallwp 4F
UpWNum[7:0] 50

MinDuty[7:0] 51

VPPToleranceoe| VPP7p5En | ENDG 52

ADutyEn | FGDiv[1:0] | HXorEn 53
VspSel OschSel OsclSel[1:0] LdoTrim[3:0] 54
OCPLLSel[3:0] | ovphsel | otpSel 55
MaxDuty[7:0] 56

PFrEn PFr PSDis |OCPLLEn OCPLLF1tr | PWMSmp MaxDuty[9:8] 57
| Reserved | PllPiKil[lze] | Reserved | | P11PiKp[1:0] 58
HSmthEn HSmthT QSDEn | XNor3Ha | OneHall UVWP[2:0] 59
OCPLSel[3:0] OCPHSel[3:0] 5A
StartFrq[1:0] %%%%//////////////////{/////////4?//%/////////// VspOffBk | Mspdsel 5B
SDutyCtl[3:0] 2 AlignTime[2:0] 5C
//////Qﬁé//////f/ﬁ//// IRSpd[2:0] Racc[2:0] )
HzPDuty[7:0] 5E
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PT2505

PER 2 A7 A D RE T IA

Hihk Ox0~0x11 & RA =M ZAAES, REWTHEESR PWM B ER#ZSERE

Address

Register
Name

Description

Default

Unit R/W

0x00

SYS_CTL1

Bit[7:6]

PWM_I2C[9:8]

Bit [5:4]

Reserved

Bit[2]

PWMS, PWM Selection
1 : select internal PWM duty control
0 : external VSP control

R/W

Bit[1:0]

FWRS, FWR is controlled by
Ox : external FWR pin

100 : FWR is O

11 : FWRis 1

0x01

PWM_I2C

PWM_I2CJ[7:0]:
When PWMS set 1, PWM duty is controlled by
PWM_12C[9:0]

duty R/W

0x02

FGCnt[7:0]

Combine FGCnt[10:8] to get a 11 bit frequency counter value
for every second

count R

0x03

SYS_CTL2

Bit[7:5]

MState, Motor status
3’b000 : Startup

3'b001 : Normal

3'b010 : PWMOff

3’b011 : AlignStartUp
3'b100 : LockOn

3'b101: DeadLock
3’b110: PowerSavingAck
3'b111: PowerSaving

Bit[4]

RDL, normal operation status
0 : motor is in the normal state
1 : motor is not in the normal state

Bit[3]

TSD, TSD signal from the RSEN pin
0 : Comparator result is correct
1 : Comparator result is not correct

Bit[2:0]

FGCnt[10:8]

0x04

SYS_CTL3

Bit[7]

OVP, Overvoltage Protection:
0: Normal
1: Overvoltage happening

Bit[5]

FLD, Frequency lock up detection
1: Frequency locked up
0: Frequency not locked up

Bit[4]

SumeErr, OTP checksum error indicator. If the first
byte is Ox5A, the checksum is generated
automatically.

1: OTP checksum is error

0 : OTP checksum is correct.

Bit[3:2]

BlankErr, OTP blanking check.

00 : Bank 0 and 1 is blank.

01 : Bank 0 is blank, bank 1 is not blank.
10 : Bank 0 is not blank, bank 1 is blank.
11 : Bank 0 and 1 is not blank.

PRE1.0c
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Address Register Description Default Unit R/W
Name
OCPL,
Bit[1] 1 : RF pin voltage exceed low level threshold.
0 : RF pin voltage is under low level threshold.
OCPH
Bit[0] 1: RF pin voltage exceed high level threshold.
0 : RF pin voltage is under high level threshold.
OCPLL
OCPLL Bit[7] 1: Maximum Start-up current Alarm
0: Normal
PS, Power Saving Signal
PS Bit[6] 1: Power Saving happening R
0x05 0: Normal
Bit[5] Reserved
VppAlarm, VppAlarm Signal
VppAlarm Bit[4] 0: VPP OK
1: VPP not normal
Bit[3:0] | Reserved for system test
0x06 HVID HVID, Hardware version control ID R
ExpNum, Combine with ExpNum[8] to get a ExpNum][8:0]
register. The EXPTNUM will add one automatically when
0x07 . count R
exception happens, for example, OCPH or LockOn state
ExpNum[8:0]| happens.
Bit[7:1] Reserved
0x08 R
Bit[0] ExpNum(8]
ActDuty, Combine with ActDuty[9:8] to get a ActDuty[9:0]
0x09 register array. The register array means real work duty in duty R
ActDuty[9:0] motor system.
Bit[7:2] | Reserved
0x0a R
Bit[1:0] | ActDuty[9:8]
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Huhk Ox21~0x5F RLEFRT OTP Xt MHKIEFaR, RUARRDEEHSH
Address Register Description Default Unit | R/W
Name
Combine with bit 7 of sub-address 0x23 to form 9-bit of
TS1Step[8:0]
0x21 TS1Step TS1Step is the first stage slope before reaching TD1IMAX in 10 0.25ms | RAW
the startup mode. Please refer to Figure 7. Unit is ms
0x22 TD2Max TD2Max is the maximum duty of the second stage startup. 50 4duty | RW
Please refer to Figure 7
TS1Stepl[8] Bit[7] | TS1Step[8]
DnWScale[1:0], a scale of current speed in Hz, for
DnWScale Bitl6:5 example, the current speed is 48Hz, DnwScale set 0 |
0x23 [1:0] it[6:5] to 3, then the initial duty is startup from (48>> 3)x4 scale | Rw
+ Dnwinit.
. — TD1Max is the maximum duty of the first stage
TD1Max[4:0] | Bit[4.0] startup. Please refer to Figure 7. 3 4 duty
TS2Step, Combine with bit 1 of sub-address 0x26 to form 9-bit
. of TS2Step[8:0]
0x24 | TS2Step[7:0] TS2Step is the second stage slope before reaching TD2MAX 47 0.25ms | RW
in the startup mode. Please refer to Figure 7.
RiseStep, Combine with bit 0 of sub-address 0x26 to form 9-
. bit of RiseStep[8:0]
2 RiseStep[7:0] | _. . . 47 2 R
0x25 iseStep[7:0] RiseStep is the update slope before reaching the OCPL or 0.25ms | RIW
desire speed setting. Please refer to Figure 7.
DnWinit[5:0], Combine with DnWScale[1:0], a
DnWinit[5:0] |Bit [7:2] | suitable initial force to startup the motor when motor
0x26 in a forward running situation. 0 4duty | RIW
TS2Step|[8] Bit[1] | TS2Step[8]
RiseStep[8] | Bit[0] | RiseStep[8]
0x27 | FallStep1[7:0] FallStep1, The first stage slope of slow down before the 47 0.25ms | RIW
actual duty down to Fallset.
0x28 | FallStep2[7:0] FallStep2, The second stage slope of slow down before the 47 025 ms | RAW
actual duty down to StopDuty
HallP, Hall Input Permutation
3’b000: [U, V, W]
3’b001: [U, W, V]
. o 3'b010: [V, U, W]
HallP[2:0] Bit[7:5] 3b011: [V, W, U]
3’b100: [W, U, V]
0x29 3'b101: [W, V, U] 0 clock | R/W
Others: [U, V, W]
DeadTime, Dead time setting, range from 0.4us to
DeadTime Bit[4:2] 2.4us, suit for wide voltage operation.
[2:0] ' 0: 0.4us, 1: 0.8us, 2: 1.2us, 3: 1.6us, 4: 2.0us, 5~7:
2.4us
FallStep1[8] | bit[1] FallStep1[8]
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Address Description Default Unit | R/W
Name
FallStep2[8] | bit [0] FallStep2[8]
0x2A FallSet[7:0] | FallSet, the first stage duty for the actual duty decrease to. 40 4 duty | RIW
0x2B | StopDuty[7:0] tSotopDuty, the second stage duty for the actual duty decrease 64 4duty | RW
OCPHDis, OCPH diablbe
Bit[7] 1: OCPH function disable
0: OCPH function normal
FLT, Frequency lock threshold
0x2C ZCTarget Bit[6] ; 0: 1/32 difference compared with the desired 6 count | RW
requency.
Bit[5] H.aIISeI, Hall sel.ectlon
0: Hall Sensor 1: Hall element
. ZcTarget, Six-step startup count before entering
Bit[3:0]
normal state
ZCCntMn, combine ZCCntMn[13:8] to get a
0x2D | ZCCntMn[7:0] | Bit[7:0] | ZCCntMn[13:0]. The register array means the 200 4 clock
minimum pulse width of zero crossing signal.
FilterMax[9:8] | Bit[7:6] | FilterMax[9:8]
0x2E - 0 R/W
ZCCntMn[13:8]| Bit[5:0]| ZCCntMn[13:8]
FilterMax, combine with bit[7:6] of sub-address Ox2E, to form
. 10-bit of FilterMax[9:0].
FilterMax[7:
Ox2F fiterMax(7:0] FilterMax is the deglitch time period both for the hall sensor/hall 100 4 clock | RIW
element signal.
HallPwrEn, HB power output control
HallPwrEn Bit[7] |O: Turn off HB output during power-off mode, 0
1: HB output is always enable.
OCPLSlope, OCPL update rate selection when the
OCP1L.§Iope Bit[6:5] |OCPL event happens. 2
[1:0] 0: 1.5ms, 1: 3ms, 2:5.75ms, 4:11.75ms
0x30 PAAuto Bit[4] PAAuto, Phase leading adjustment selection, 1 R/W
0: manually, 1: auto
PASlope, when PAAuto set to 1, there are 16 slope
curves selection according to the rotation speed.
. ...~ |Please check Figure 5 and 6 for further explanation.
PASlope[3:0] | Bit[3:0] The sixteen slope of phase advance per 10Hz is 4.5, 7
3.93, 3.56, 3.18, 3.0 ,2.8, 2.6, 2.43, 2.25, 2.06, 1.87,
1.68, 1.5, 1.12, 0.75, 0.37 degree.
RSyncAng |RSyncAng, Hall sensor synchronization angle for the reversion 0
0x31 . R/W
[7:0] rotation. 45 0.75 deg
0x32 SyncAng Synt;Ang, Hall sensor synchronization angle for the forward 45 0.75 deg | RIW
[7:0] rotation
CTRise, Maximum time period before entering normal
mode.
CTRisel[3:0] | Bit[7:4 2 . . |R
0x33 isel[3:0] 741 If startup period exceed this period, lock-on number 0.5 sec W
plus one and restart again.
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Register
Name

Description

Default

Unit | RIW

CTFal[3:0]

Bit[3:0] |CTFall, Rest time period between each startup.

1

0.5 sec.

0x34

DeadLock [7:0]

DeadLock, Combine DeadlLock[8] to get a DeadLock[8:0]. The
register array means the maximum exception number before
entering dead-lock state. The exception includes OCPH and
lock-on. When entering dead-lock state, PT2505 release it only
by system power on again.

20

times | RIW

0x35

TimeUp1[7:0]

TimeUp, Combine TimeUp1[13:8] to a TimUp1[13:0]. The
register array means that the minimum time when zero crossing
signals must toggle without toggling once before. With the
condition, system will restart the motor.

8’hE8

1ms R/W

HsfEn

HsfEn, Hall U signal falling edge sampling Enable

BI7] 1. Disable, 1: Enable

0x36

DeadLock

Bit[6] |DeadLock[8]

TimeUp1
[13:8]

Bit[5:0] |TimeUp1[13:8]

8’h03

R/W

0x37

TimeUp2[7:0]

TimeUp2, Combine TimeUp2[13:8] to get a TimeUp2[13:0] .
The register array means that the minimum time when zero
crossing signals must toggle with toggling at least once before.
With this condition, system will restart the motor.

232

1ms R/W

0x38

ShortNum[1:0]

ShortNum, The number of short pulses of zero

Bit[7:6] crossing signals

TimeUp2[13:8]

Bit[5:0] | TimeUp2[13:8]

8’'hC3

RW

0x39

SPDCtrl

HsMos, high side MOS type selection

Bitl7l |4.nmos, 0-PMOS

HallCode, Hall effect sensor position

Bit{6] 0: 60 degree spacing, 1: 120 degree spacing

PIIEn, PLL enable:

Bit[S] 0: disable, 1: enable

IfDiv; Input frequency divider for VSP speed
command

0: divide by 1, 1: divide by 4

Bit[4]

R/W

SpdEn; Speed input enable in VSP pin

Bit[3] 0: PWM Pulse Control, 1: Speed Control

FregqEn; Frequency input enable in VSP pin.

Bit[2] [1: Speed controlled by VSP frequency

0: Speed controlled by VSP duty

PRE1.0c
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Register oy .
Address Description Default Unit | R/W
Name
SpdHyst; Speed Control Hysteresis setting
00: Disable speed hysteresis control.
01: The difference between current hall sensor U
speed and the desired speed is less than 1/16 of the
desired speed, the function works.
Bit[1:0] {10: The difference between current hall sensor U 0
speed and the desired speed is less than 1/64 of the
desired speed, the function works.
11: The difference between current hall sensor U
speed and the desired speed is less than 1/128 of
the desired speed, the function works.
0x3B MaxPA[7:0] |MaxPA, Maximum phase advance limitation 60 0.75 deg.| RIW
2,4,6,8,10
. ,12,13,15,
0x3C~ Pam10HZ~ |Phase advance adjusted manually from 10Hz to 150Hz
. . 17,18,20,|0.75 deg | RIW
Ox4A Pam150HZ |according the rotation speed.
21,23,24,
25
0x4B TrimCIk[7:0] |TrimCIk[7:0] provide 8 bits for precise basic clock output. 164 level | RW
OVPSel, over voltage protection level(VPRTL),
OVPSel[3:0] | Bit[7:4] |selection, range from 0.8V~3.2V(0x0~0xE), 16 level 8
OX4C SettingS. level R/W
Bit[3:0] |Reserved
OCPHFItr OCPHFItr, combine with bit[1:0] of sub-address Ox4E, to form
0x4D 7:0 10-bit of deglitch time period for the OCPH signal, range from| 256 4 clock | RIW
[7:0] 0.4us to 0.4ms.
OCPLFlItr ..—.~7 |OCPLFItr, deglitch time period for the OCPL signal,
Bit[7:2]
[5:0] range from 0.4us to 25.6us.
Ox4E OCPHFIt 8 4 clock | RIW
r i )
[9:8] Bit[1:0] |OCPHFItr[9:8]
UpWSel, upwind startup setting, the motor brake
Wsell1: it7: until the speed reach: 0:4Hz, 1:6Hz, 2:8Hz, 3:12Hz,
UpWSel[1:0] | Bit[7:6] then start up with six-step till the motor in the forward
Ox4F direction. 0 R/W
TSOVDis, thermal Shut down/Over Voltage
TSOVDis Bit[5] |Protection Disable
0: Enable 1: Disable
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Register
Name

Description

Default

Unit | RIW

DutyDcrs[1:0]

Bit[4:3]

DutyDcrs, duty decrease when OCPL happens :
1. Duty control:

00: 25% specified duty decrease
01: 50% specified duty decrease
10: 100% specified duty decrease
11: decreased by 1

2. Speed control

00: 50% specified speed decrease
01: 80% specified speed decrease
10: 100% specified speed decrease
11: decreased by 1

HallUP

Bit[2]

HallUP, Hall U polarity
0: inverse Hall U 1: not inverse Hall U

HallvP

Bit[1]

HallVP, Hall V polarity:
0: inverse Hall V 1: not inverse Hall V

HallwpP

Bit[0]

HallwWP, Hall W polarity:
0: inverse Hall W 1: not inverse Hall W

0x50

UpWNum([7:0]

UpWNum, ExpNum add 1 if the low-side braking time exceed
UpWNum*0.5 second

20

number | R/IW

0x51

MinDuty[7:0]

MinDuty, The motor is activated until the duty setting exceed

MinDuty

2duty | RW

0x52

VPPToleranceOe

Bit[6]

VPPToleranceOe, the bit is to control the power
MOSFET switch.

0: the power MOSFET is turned off

1: the power MOSFET is turned on and connected to
internal VREG.

VPP7p5En

Bit[5]

Vpp7p5En, The bit is to enable the internal 7.5 V
regulator.

0: the internal 7.5 V regulator is disabled.

1: the internal 7.5 V regulator is enabled to provide the
OTP programing power.

ENDG

Bit[4]

ENDG, The bit is enable analog deglitch function of
hall element.

0: The deglitch function is ignored.

1: The deglitch function is enable.

R/W

0x53

ADutyEn

Bit[7]

ADutyEn, Average PWM duty
1: Average PWM duty 0: Disable the function

FGDiv[1:0]

Bit[2:1]

FGDiv: FG divide setting,
00:1, 01:2, 10:4, 11:8

HXorEn

Bit[0]

HXorEn: FG XOR enable setting,
O:disable, 1:enable

R/W

0x54

VspSel

Bit[7]

VspSel is used to select the VSP input attenuation
0: no attenuation, 1: attenuate to 2/3*VSP

OschSel

Bit[6]

OschSel is used to set the PWM input high level.
0: PWM input high level is set to 3V.
1: PWM input high level is set to 3.6V.

R/W
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Address Register Description Default Unit | R/W
Name
OsclSel[1:0] is used to set the PWM input low level.
00: PWM input low level is set to 0.3V.
OsclSel[1:0] | Bit[5:4] |01: PWM input low level is set to 0.5V. 0
10: PWM input low level is set to 0.7V.
11: PWM input low level is set to 1.4V.
LdoTrim[3:0] | Bit[3:0] z_\t/:llgggT[s:O] provide 4 bit for precise 5V output 8
OCPLLSel, Over current protection level(OCPLL)
OC;'_'(')'lse' Bit[7:4] |selection, 8
) range from 0.04V to 0.2V, 16 level settings.
055 Bit[3:2] |Reserved RIW
X
OvphsSel Bit[1] OvphSel is used tq set internal (default) or external 0
over voltage protection.
OtpSel BIt[0] OtpSel is used to set mtgrnal (default) or external 1
over temperature protection.
.ny |MaxDuty, combine MaxDuty[9:8] to get a MaxDuty[9:0]. The
0x56 MaxDuty[7:0] register array means maximum duty option duty | RW
. PFrEn; Parameter Forward/Reverse rotation Enable
PFrEn BIH71 0. disable 1: enable
PFr; Parameter Forward/Reverse rotation control
. On the condition PfrEn = 1’b1, the bit’s function as
PFr Bit{6] 1: Forward Rotation
0: Reverse Rotation
. . PSDis; Power Saving Disable
PSDis Bit[S] 0: Power Saving Normal 1: Power Saving Disable
0x57 OCPLLEN, Maximum start-up current limitation 8’h23 R/W
OCPLLEN Bit[4] |Enable
0: disable 1: enable
OCPLLFItr, the setting of the minimum width of
OCPLLFItr Bit[3] |OCPLL for validity
0: 32 system clock 1: 128 system clock
. PWMSmp, PWM sampling rate settin
PWMSmp | Bitl2] |0 1_'ZOK piing g
MaxDuty[9:8] | Bit[1:0] |MaxDuty[9:8]
Bit[7:6] |Reserved
era ... |PIIPiKi, Ki value of Pl for DPLL
PIPIKI[1:0] | BItS:4] |05, 4/16 01: 1/32 10: 1/64 11: 1/128
0x58 - , R/W
Bit[3:2] |Reserved 8'h12
. ) PlIPiKp, Kp value of Pl for DPLL
PIPIKp[1:0] | BIt[1:01 |, o.5p01:p1 10:2 11: 4
. HSmthEn, Hall U Sensor Signal Smooth Enable
0x59 | HSmthEn | Bitl7] 1. ¢ obie 0: disable ’
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Description

Default

Unit | RIW

HSmthEn

Bit[6]

HSmthT, Hall U Sensor Signal Smooth Threshold on
the condition HSmthEn = 1.

1: The difference between current hall U sensor signal
and average hall U sensor one is less than 1/16 cycles
of the average hall U sensor signal, the cycles of the
average hall U signal will be adopted as the real cycles
of the current hall U signal for now.

0: The difference between current hall U sensor signal
and average hall U sensor one is less than 1/8 cycles
of the average hall u sensor signal, the cycles of the
average hall U signal will be adopted as the real cycles
of the current hall U signal for now.

OSDEN

Bit[5]

OSDERN, Half second Detection Enable
1: Enable 0: Disable

Xor3Ha

Bit[4]

Xor3Ha, The setting of the function ,XOR Hall U, Hall
V, and Hall W as the tracked signal in frequency speed
mode

1: enable 0: disable

OneHall

Bit[3]

OneHall, One Hall input:
0: three Hall 1: one Hall

UvVwWp

Bit[2:0]

UVWP, U/V/W drive signal permutation:
3'b000: {UH, VH, WH} {UL, VL, WL}
3'b001: {UH, WH, VH} {UL, WL, VL}
3'b010: {VH, UH, WH} {VL, UL, WL}
3'b011: {VH, WH, UH} {VL, WL, UL}
3'b100: {WH, UH, VH} {WL, UL, VL}
3'b101: {WH, VH, UH} {WL, VL, UL}
Others: {UH, VH, WH} {UL, VL, WL}

8'h20

R/W

Ox5A

OCPLSel[3:0]

Bit[7:4]

OCPLSel, Over current protection level selection,
range from 0.08V to 0.4V, 16 level settings.

R/W

OCPHSel
[3:0]

Bit[3:0]

OCPHSel, Over current protection level selection,
range from 0.14V to 0.7V, 16 level settings.

R/W

0x5B

StartFrq

Bit[7:6]

StartFrq, It means the smallest frequency where the
motor can run from Start-Up to Normal state. During
the start-up period, the motor can’t reach the speed,
then it will enter lock-on state. The setting as

00: 3HZ 01:4HZ 10: 5HZ 11: 6HZ

The two bits are only written.

Bit[5:2]

Reserved

VspOffBk

Bit[1]

VspOffBk, When PWM is off, braking enables or
disables.
0: disable 1: braking until FG<= 4HZ

MSpdSel

Bit[0]

MSpdSel, Max Speed Selection for Duty control:
0: Maxspeed is HzPDuty * 64
1: Maxspeed is HzPDuty * 512

8’h00

R/W
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SDutyCtl, Section Duty setting for speed control:
4’b0000: Disable 4’b0001: 1 section
4’b0010: 2 sections 4’b0011: 3 sections
SDutyCtl 4’b0100: 4 sections 4’b0101: 5 sections
[3:0] Bit[7:4] |4’b0110: 6 sections 4'b0111 : 7 sections
4’b1000: 8 sections 4’b1001: 9 sections
4’b1010: 10 sections 4b’1011: 11 sections ,
0x5C 4'b1100: 12 sections 4'b1101: 13 sections 8'h75 RIW
4’b1101: 14 sections 4'b1111 : 15 sections
Bit[3] |Reserved
AlignTime, Align Time
AlignTime Bi[2:0] 3’b000: 0.04s 3'b001: 0.08s 3'b010: 0.16s
[2:0] 7 13'b011: 0.32s 3'b100: 0.64s 3'b101: 1.28s
3'b110: 2.56s 3'b111: 5.12s
Bit[7] |Reserved
IRSpd, Initial rotating speed setting
. 3'b000: 1 HZ 3'b001:2 HZ 3'b010: 3 HZ
IRSPd[2:0] | BtIB:4] |3 011, 4 HZ 35100: 5HZ 3b101: 6 HZ
0x5D 3'b110: 8 HZ 3’b111: 16 HZ
X Bit[3] |Reserved 8'h00 R/W
Racc, Rotating acceleration
3'’b000: 0.1 HZ/s 3'b001: 0.3 HZ/s 3'b010: 0.6 HZ/s
Racc[2:0] | BI2:0T |3011. 1.2 Hz/s 3100: 2.4 HZIs 3'b101: 4.8 HZls
3'b110: 9.6 HZ/s 3'b111: 19.2 HZ/s
HzPDuty, The number of Hz per Duty for speed control by
OX5E | HzPDuty[7:0] d;itli?é ntogral part 8'h40 R/W
Bit 5-0 : Fractional part
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70 i K HIUE H
Parameter Symbol Min. Max. Unit
(i3eENCEVEN Vop 5 30 \Y
i\ Y A L T - -0.3 5 v
A il R VG Ta -40 +85 °C
fift A7 il 3 [ Tstc -55 +125 °C
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AR
— i THEZA: Voo =24.0V, GND=0V, Ta = +27°C.
Parameter Symbol Conditions Min. Typ. Max. Unit
— i
AL A Vop 9* 24 28 \Y
HFEHIR Iop S* 7 mA
o A L VReG 4.75 5 5.25 \%
FAIE 244 h e | (Vpromes Voopmme) 20 mA
AR LRE (OtpSel=0)
RTSD #
TR & VREFL 1&%??@%%&13%7/% 1.2 \Y/
RTSD #
LR Veern | et b 26 v
AMERR B i Ko B R fR97 (Ovph Sel=1)
ROVP #
PR H R e VpRTL 1&??&&%1%2};@%@7/% 0.8 3.2 Vv
ROVP # [}
TR VPRTH %?iﬁﬁ%ﬁiﬂﬁﬂﬁ 35 V
P ERR B FE -3 (OvphSel=0)
TR VuvH 8.5 9.0 9.5 V
fik i B Vv 7.5 8.0 8.5 \Y
fids X 1) HEL S Vuvhy 0.5 1.0 1.5 Y,
pUREN/ RS
T PR H e VocrL RF pin 0.08 0.4 \%
BRI VocrH RF pin 0.14 0.7 \%
LIESE !
AL % VoL UH,VH,WH,UL,VL,WL 0 0.14 0.60 \Y
= FLAE B VboH UH,VHWH,ULVLWL | Vrec-0.6 |Vrec-0.2| Vrec \Y
ERERBHR BT
AR R Y5 VHem A5 FH2E /R 245 +0.5 VrRec - 0.5 | V
FE IRAR AR TR 2 RABUE VHSEN 80 mV
HB %t i Ve Ive= 10mA 4.5 \Y
WA AE
AL % VoL FG, FAULT, RD 0 0.3 \Y
i FLA i HY VoH FG, FAULT, RD 4.0 45 5.5 \%
PWM & #fa
w/NEAIH R VspmiN 0.3 2.1 \Y/
PN LN Vspmax 3.0 5.4 \Y/
PWM i N\ AR wkex FpwMm_IN PWM input (VSP pin) 20 KHz

*EPX VPP AR AE IO, A BRI LA, DK VDD M VREG JEAE i, IR AL VPP
IR KA AR ARSI HLR, X BT RS T AR R

weer | LR TR 2C R
el A PWM 5 515 5 F 5V 032
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°’C #1574

—| |+ tSU;DAT p——jisu;sTo
tHD; ST A —tHIGH—] |>—tHD;DAT—-|
SCL
tLOW:

Parameter Symbol Min Max Unit
SCL #ii#% fscL 0 50 KHz
START (50 RFFIT [A] tHD;STA 4 us
SCL &AL AAS (5] tLow 4.7 us
SCL Jy = FfiL AV [H] tHiGH 4.0 uS
Data 1717 A (8] tsu:DAT 250 ns
Data Fy{rERFAT[A] tHD:DAT 5.0 us
STOP (5 SHIETLHT[H] tsu;sto 4.0 pS
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BERE
28 Pins, SSOP 150MIL

AHAAAAARAAAAHE |

E1| E
O
EEEEEEEEEEEEE .
ol i
e
\
N
c— / Y, 0
y__ —> L P
Symbol : Dimensions(mm)

Min. Nom. Max.
2 - 1.750
Al 0.100 - 0.250
b 0.200 - 300
- 0.100 - 0.250
© 0.635 BSC
D 9.9 BSC
E 5.99 BSC
El 3.91 BSC
L 0.410 - 1370
9 0° - =

Notes : Refer to JEDEC MO-137 AF
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24 Pins, SSOP 150MIL
DOOIIInnnnt f e
'y LR DETAILA
wl| w
0]
v \ -
IR | SN
« D . e
! \ 7 N
OO0 AaaHHE v <% SGAUGEPLANE
T = - A ey = oy oy 2 _/
> P = e
© DETAILA
Symbol : Dimensions(mm)
Min. Nom. Max.
A - 1.750
Al 0.100 0.250
b 0.200 0.300
c 0.100 . 0.250
© 0.635 BSC
D 8.66 BSC
E 5.99 BSC
El 3.91 BSC
L 0.410 1.270
6 & -
Notes :Refer to JEDEC MO-137 AE
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IMPORTANT NOTICE

Princeton Technology Corporation (PTC) reserves the right to make corrections, modifications, enhancements,
improvements, and other changes to its products and to discontinue any product without notice at any time.

PTC cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a PTC product. No
circuit patent licenses are implied.

Princeton Technology Corp.

2F, 233-1, Baociao Road,

Sindian Dist., New Taipei City 23145, Taiwan
Tel : 886-2-66296288

Fax: 886-2-29174598
http://www.princeton.com.tw
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