Freescale QE128 Il 5+ &% &1t %

Freescale 2w (LT +H(BPM) S % ¥ 11K MC9S08QE128 1 Ay fukaas il 4%, ELAT 445 il K 15
FERURERERE I RE VA e R J 3210, %3 B 2 R 3K F MC9S08IM60 1
USB &8 1% [AHF, K H MC13202 ZigBee WU #4147 2.4GHz 15 K H MRAM K474k F - s
FIiE {5 MRAM IK 528 BEAFHL MRAM {7fifi 4%, K% ] OLED 1 4 H 7 278, MPRO83 #:ix A%
BB AR P B 10, DL AN SE IS PWM B b S R A L AT
MC9S08QE128 = HHp Pk Al 5 HEWK 35/ 48 1 I s 71 (BPM) 2 2% Be i 1Al 5 HE P R 4% A4
BEREDIRURE PR LR 4 v % PR R BT A e

MC9S08QE128 = B

« 8-Bit HCS08 Central Processor Unit (CPU)

— Up to 50.33-MHz HCSO08 CPU above 2.4V, 40-MHz CPU above 2.1V, and 20-MHz CPU above
1.8V, across temperature range

— HCOS instruction set with added BGND instruction

— Support for up to 32 interrupt/reset sources

* On-Chip Memory

— Flash read/program/erase over full operating voltage and temperature

— Random-access memory (RAM)

— Security circuitry to prevent unauthorized access to RAM and flash contents
* Power-Saving Modes

— Two low power stop modes; reduced power wait mode

— Peripheral clock enable register can disable clocks to unused modules, reducing currents; allows
clocks to remain enabled to specific peripherals in stop3 mode

— Very low power external oscillator can be used in stop3 mode to provide accurate clock to active
peripherals

— Very low power real time counter for use in run, wait, and stop modes with internal and external
clock sources



— 6 us typical wake up time from stop modes

* Clock Source Options

— Oscillator (XOSC) — Loop-control Pierce oscillator; Crystal or ceramic resonator range of
31.25 kHz to 38.4 kHz or 1 MHz to 16 MHz

— Internal Clock Source (ICS) — FLL controlled by internal or external reference; precision
trimming of internal reference allows 0.2% resolution and 2% deviation; supports CPU freq. from
2t0 50.33 MHz

* System Protection

— Watchdog computer operating properly (COP) reset with option to run from dedicated 1-kHz
internal clock source or bus clock

— Low-voltage detection with reset or interrupt; selectable trip points

— Illegal opcode detection with reset

— Flash block protection

* Development Support

— Single-wire background debug interface

— Breakpoint capability to allow single breakpoint setting during in-circuit debugging (plus two
more breakpoints)

— On-chip in-circuit emulator (ICE) debug module containing two comparators and nine trigger
modes. Eight deep FIFO for storing change-of-flow addresses and event-only data. Debug module
supports both tag and force breakpoints.

* ADC — 24-channel, 12-bit resolution; 2.5 ps conversion time; automatic compare function; 1.7
mV/°C temperature sensor; internal bandgap reference channel; operation in
stop3; fully functional from 3.6V to 1.8V

* ACMPx — Two analog comparators with selectable interrupt on rising, falling, or either edge of
comparator output; compare option to fixed internal bandgap reference voltage; outputs can be
optionally routed to TPM module; operation in stop3

* SCIx — Two SCIs with full duplex non-return to zero (NRZ); LIN master extended break
generation; LIN slave extended break detection; wake up on active edge



* SPIx— Two serial peripheral interfaces with Full-duplex or single-wire bidirectional;
Double-buffered transmit and receive; MSB-first or LSB-first shifting

* [ICx — Two IICs with; Up to 100 kbps with maximum bus loading; Multi-master operation;
Programmable slave address; Interrupt driven byte-by-byte data transfer; supports broadcast mode

and 10 bit addressing

* TPMx — One 6-channel and two 3-channel; Selectable input capture, output compare, or

buffered edge- or center-aligned PWMs on each channel

* RTC — 8-bit modulus counter with binary or decimal based prescaler; External clock source for
precise time base, time-of-day, calendar or task scheduling functions; Free running on-chip low
power oscillator (1 kHz) for cyclic wake-up without external components

* Input/Output

— 70 GPIOs and 1 input-only and 1 output-only pin

— 16 KBI interrupts with selectable polarity

— Hysteresis and configurable pull-up device on all input pins; Configurable slew rate and drive

strength on all output pins.

— SET/CLR registers on 16 pins (PTC and PTE)



— e FEARTRNCCEEADFS
TEMACHE - - .
_ >l lt— FoAsTRMICERIADFE
HCE08 CORE |E FCHEAMMEL TIMERFWH = o FTASRGTEMICLNRESET
@ ] MIODULE (TPA1 TRLHCLE L,
= o .
o - — & [« > FramEnrEcLIAcE:
| ANALDE COMPARATOR e = PTAZEEN FZE0ALADF2
] JADHRT) ot e FTAACEN TR CHIADE AT M-
[ = || = | % BEMEI ] | Ll | FRASEEFOTAMICHIRTRTASMP -
WTERMAL CLOCK, |s—adiia ] - FTERSCLAENTAL
HCS08 SYSTEM CONTROL _ _ SouRcEqes | AT e FTESEDAIOTAL
) DECILLATOR (HOSC) | fle—» FTBCTPMICHATET
REESTS AND INTESSUETS ] o ; -
MODES OF CPERATION rPuzsu oy ER b [ FTBATRLECHIMISD
POWER MAMASENENT TCHANMEL TIMERFWH [ 0 [ FTENBIFTMDS! DT
| | I - I MODULE (TPMEL o L CTECWEHELEPECK ADFE
£oF e b = ] | e STRURENESTIDUADRS
| T | I = I - e—— - -SCLl f. - WEI S RRD1ADES
P ] — m-;:g;ﬁii
b ARALOE COMPASATER | AEHPID ol A B EHEAE B0
o . ETCETEMEC 2
USER FLASH T AT ALt =l - ETCATEMICHATETD
TR ¢ BER S G TEpsacme | o - 2 - FTCHTPMBCHE
- - - < ETCITEMBoMD
LEHANKEL THERIPWH 8 t o S  a
MOSULE (TR | aglEAIELE | [ ETCOTEMECHD
I"':','& s g ™ Je— ETCTARET
g ETLEMBLIPE
SERIAL CAMMUNIGATION S| TR o b TEERRZPS
INTERFACH (8I11) T .
CHBUS MOSULE (D851 b [ FTCARRORL
e - § b FTOLHBIPYEED
SERIAL PERIFRERAL [ : La (= FTLOHBIPIWECD
REAL TIWE SOUNTER (RTS) | INTERFACE MODULE (AP SEACHD | i FTDAMBIR A0S
- Pt FTOLMBIPYSRECRD
Voo — —
Teb2 = PTENTPHICLE
\Fn:;. = VOLTASE SERIAL SOMMUNICATIENS] oo - FTEE
Eﬁ*ﬁ - RESULATOR MTERFACE BOIZ)  [F oy P FTES
56 e
4 FTES
] F .Jﬁ —- PTEXERT
PTJT i WIS L y
PTJE i SERIAL PERFHERAL e | & L—in FTEZAAS0N
) AlC— NTERFACE MODULE {511 #— == T | e FTELAIEN
BT.4 Hg — $——=| [*—= FIEITRACCLIESECK]
PTJE E j—__‘_._ ETFTIADFIT
PTZ i —————  lt—= FIFEADPIE
PTJ1 34-CHANMEL 13-8IT | ——— = FTrzacR
) AT | | ARALDG-TC-DIGITAL ————— ¢ b— FTFamFis
Ve 4 B GOMVERTER (HOC) : = le—> Frrzanez
-.f:" e el rrroorr
'*"a-s: - [P = ETFuACFn
—_— [*—— [ FTFMACFID
PTHTISOAZ | | e L e
PTHEECL? s k] 1 MEDULE (153 FIGTADET:
= [ | FTEEADFID
PTHT -
ST =l [ [+—= FTEACFH
THI == § K—"E e ETEaACPID
OTH? = | (== FTeRADF
ETHI = " [ FTGACPIE
g ® =V Vi, TSI COANECbAD 10 WV e, [N AB-EIN ard 320l pactagas Ip—
= 2= Wi AN Vi Pl e mach Internally conmacied ba tan pacs in 320l package e w=Tea

K 1.MC9S08QE128 Z %1 7 HE K]

R QE128 R M f 5% Uil

Blood Pressure Monitor Using the Flexis QE128 Family

The blood pressure monitor (BPM) reference design shows how to implement a system that can
measure arterial blood pressure values. The system demonstrates control, data retention, analog
acquisition, and connectivity functions, as well as the ability to interface with a user. These are

achieved by using several Freescale devices.

This reference design serves only as a proof of concept for this application and is not authorized
for use in safety-critical applications such as a U.S. Food and Drug Administration (FDA) class 3

application.




Manufacturers and designers who incorporate Freescale (FSL) technology must have all necessary
expertise in the safety and regulatory ramifications involved in the application of this design, and
they are solely responsible for all legal, regulatory, and safety-related requirements concerning
their products and the use of Freescale devices in safety-critical applications.
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The BPM reference design elements can be referenced for later development as:
* USB communication using the MC9S08IM60 as a bridge

* 2.4 GHz communication using the MC13202 ZigBee transceiver

* MRAM communications

* Use of MRAM to store user data

* MRAM driver to access MRAM memory

* User display using an OLED display

* User interface using the MPROS83 proximity sensor

* Audio feedback using two timer pulse-width modulator (TPM) modules

The main benefit from this solution is that developers are able to take any piece of hardware

and/or software and reuse it for their own applications, thus enhancing the design cycle and
providing faster development time.
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Refarancea

aTy Designator Value Package Description Type
1 ANT1 F_Antanna 1_antana PCE F Antenna for ZigBee | PCB
4 | BH1,BH2, BH3, BH4 MTG C280-130T Mounting Hole 0,130 Inch | Oth
1 BT awy ski_bat_S54x20mm_th Haolder Batt @ W Univ Plastic | Oth
PG
5 C3 Ce, C14, C2A1, 10 uF CC3lMe Cap Tant 10 uF 16 WV 20% | Cap
c22 SMD
10 | C4,CT CR GO, G2, 01 wF Co0B0s Cap 01 pF 16V Coramic | Cap
G149, C29, 3, G323, KPR 0B0S
cE2
4 CAQ, G, CEQ, CE1 1.0 wF 1618 Capacitor Tant 1.0 uF 16V | Cap
20% SMD
2 11, C23 0.01 uF CCOBOS Cap 10000 pF 50 V Ceramic | Cap
Chip 0805
b G138, C1E, Cig 4.7 uF CoaMe Cap Tant 4.7 uF 16V 208 | Cap
SMD
1 A7 88 ufF CCTa45-43 Cap Tant 88 uF 16V 10% | Cap
Logsr SMD
1 c1a 22 uF CC321e Cap Tant 22 uF 16 WV 20% | Cap
SMD
1 a0 39pF CCOB0S Cap30pF 50V Ceramic Chip | Cap
0BGS SMD
2 Cad, C37 220 uF coefildehh Cap 220 pF 16 V Elect MVE | Cap
SMD
2 G265, 35 0.33 uF CCOR0S Cap 0.33 uF 16 ¥V Caramic | Cap
XTR DBOS
1 26 3 uF Coae Cap Tant 33 pF 8.3V 20% | Cap
SMD
2 27, C28 22pF CCOB0S Cap 22 pF 50V Ceramic Chip | Cap
0B0S SMD
2 30, 4% 4.7 uF cCa2iiza2 Cap Tant 4.7 uF 10V 20% | Cap
SMD
3 32, 034, C38 100 pF coeBdxnhs Cap 100 uF 18 ¥ Elect MVA | Cap

SMD




Refarance

arty Designator Value Package Descripton Type
i cag 220 pF CCOANE Cap Ceramic 220 pF 80V | Cap
MPO BOE
i fcl] 47 uF CCEBIXET Cap 47 uF 16V Blect MVE | Cap
SMD
1 [t 1s] 0.22 uF CC080s Cap Cemmlc 22 WFE0V | Cap
KTR QB05
3 Cd2, C43, Cad 01 yF CCo0an3 Cap 01w F 50 V Caramie Cap
Y5V 0603
2 C4E C47 8.0pF CC0e03 Cap 8.0 pF 50 V Ceramic | Cap
0603 SMD
i (o1 1.0pF CC04a02_25 Cap 1.0 pF 50 V Ceramic | Cap
0402 SMD
i a8 10 pF CC0a02_25 Cap 10 pF 50V Ceramic | Cap
0402 SMD
1 CcE3 470 pF CC0e03 Cap Ceramic 470 pF 50 W | Cap
HTR A0% 0603
1 D&t 051 28064 PR ZTMY0OB00 as12806_4_th Display OLED 128 X 64 Ot
2.7 Inch Yellow
1 01 MBRI1Z0DLSFTI S0D-123 Diode Schotiky 40V 1 A 5C
S0D123
i bz Yallow LED_0603_CA LED Amber 53 Type Low Cur | SC
SMD
i 03 MER130LSFT1G 500123 Diode Schottky 30V 1 A 5C
S00123
1 04 Green LED_0603_CH LED Green S5 Type Low Cur | SC
SMD
2 D&, D& BATE4HT1 S0D323 Dicde Swilch SWTE Y B0
00 mA SOT323
1 F1 MFUDS0SFFOOE00P1 00 fuse_2x1pd Fuse 0,504 0805 VFast SMD | Oth
i 1A MC13202F0C qinE2_Exk IC THREX AF 2.4 GHz Iz
32-0FN
2 N, J7 HOR_2%3 HORAG3 Conn Header & Pos Con
00 Imch Sty Gokd
4 J2 03,08, 40 HODA_1%2_M HORAG2 Conn Header 2 Pos Con
0,100 Inch 5t Tin
1 J4 SFV30R-15TEILF con_30_sm_ra Conn FPC/FFC 30 Pos Con
S mm RA SMD
1 J5 CONPWR 21MM TH PJ-202B Conm Pwr Jack 2.1 X 5.5mm | Con
High Cur
1 J& LSB_TYPE_B COM_USB_RA Conn USE Bt Ang Recpt | Con

Type B




Referance

arty Designator Value Package Deseription Ty
1 JB MJ1-3510-SMT cond_jack_Ex15_sm Conn Jack Mono 3 Pas | Cen
2.5 mm SMD
1 Ji1 SMA COM_SMA_B363 Conn Sma Jack Stralght PCB | CGon
1 L1 &0 uH IND_CDRHED22 Power Inductor 8.0 WH2.25 A | Ind
SMD
3 L2, L3, L10 22 uH Ind_2016 Inductor 2.2 pH 20% 0808 Ind
EMD
2 L4, L5 HHA 2 R-AD IND_ISC_1812 Farrite 8 A 125 1812 SMD | Ind
2 LE LD 148nH ind_0402 Inductor Hi Freq 1.8 203 nH | Ind
D402
2 L7, L8 39nH INDr_0402 Inductor HI Fregq 3.9 0.3 nH | Ind
2 o, a2 MJD22T4 DPAK Trans Darl PN 100V 5 A | SC
DPAK
1 o3 MMET2484L S0T23 Trans GP SS NPMN 30 VLN | S5C
SOT23
1 24 BCASTAL SOT23 Trans GP S5 PNPLMEOY | SC
50723
3 R3, Rd, R20 1k RCOBDS Res 1,00 ke 178 W 1% 0805 | Res
EMD
1 R% 200K RCOB0S Fless 820 kea 178 W 1% 0805 | Res
SMD
1 A& E10n RC1208 Fes B10 0 14 W 1% 1208 | Res
SMD
1 R7 33k RCOB0S Res 330K 0 1/8W1% 0805 | Res
EMD
1 A& 200 k RCOBOS Fles 200 ke 158 W 1% 0805 | Res
SMD
2 Fa, R19 150 k RC0805 Res 150 ko 18 W 1% 0805 | Res
SMD
1 R10 180Kk RCOB0S Aes 18.0 kK218 W 1% 0805 | Res
SMD
1 Fi11 3s0 0 RCOB0S Fies 330 0 1/8W 1% 0805 | Res
SMD
[ R12,R13, R14, R1E, [ n] RCOR0E Res 0.0 02 1/8 W 5% 0806 Res
R33, R36 SMD
1 R1& 240k RCOB0S Fes 24.0 ke 1/8 W 1% 0805 | Aes
SMD
2 R17, R21 1.0 M RCOEDS Res 1,00 Mo 178 W 1% 0805 | Res

EMD




Referance

arty Designator Value Package Description Type
1 R18 1k RCOB0S Res 510 KD 1/8 W 1% 0B0S | Res
SMD
i Rz 15k RCOB0S FAes .50 ko 178 W 1% 0808 | Res
SMD
2 R23, R24 3A\o RCOE03 Res 32000140 W 1% OB03 | Res
SMD
1 R25 B2 0 RCOBDS Ras B6.2 02 178 W 1% 0805 | Res
SMD
i Faie EOk potd_S208y Pot 5.0 ko Thumbwheal Res
Caramic ST
1 R27 30a0 0 RCOBOS Ras 300 0 1/8 W 12 0805 | Res
SMD
1 R2a 10K RCOBDS Res 1000 K2 178 W 1% 0B0S | Aes
SMD
i F2g 1200 RCOB0S Fies 120 0 /8 W 1% 0805 | Res
SMD
1 R30 1.0 RC1210 Res Anti-Surge 1.0 02 5% Res
1210
3 A21, R32. R43 4.7k RCOB0S Fes 4.70 ko2 158 W 1% 0805 | Aes
SMD
i Fad 100 k RCOB0S Res 100 ko 178 W 1% 0805 | Res
SMD
7 A26, R37, A28, A39, 1.0M RC0E03 Res 1.00 MO 1ADW 1% | Aes
R40, Rdd, R45 0803 SMD
i A4, R42 00 RCOG0E Fies 0.0 0140 W % 08603 | Aes
SMD
i RdE a0d k RCOE03 Res 909 kO 1/40W 1% 0803 | Res
SMD
5 SW1, SW2, 5W3, Electrods &_bution Electroda Squara 1 am Bitn
SWd, SWE
i I FPRO&1 qimiE_Bmm I
i Uz QFPSOCKETED 0.65MM | QFP20_PSOC_G5MM_EN | Con B0 Skt Th 065 mm Sp | Con
P ALl
1 uz MCaE080E128CLK qip80_sqg ICMCU 8Bl 33-5Y Ic
LOFPED
i Uz MICFEA QE1 28CLK qipB0_sq G MCL 32-Bit33-5 Y I
LOFPa0
1 Uz 256k x 16-bit 3.3V tsopdd_t2 IC Meam MRAM 256 K X 16 IC

35 nS Async 33 VTSS0P44




Reterance

QTy Designator Value Package Degcription Type
1 4 LMZE2 1hM S08_umax IS Low Input Step-Up Ic
DC-DCE-MS0OP
1 us LOAOBED2TES d2pak ICLDO Positive Reg 3.3V | IC
DaPAK,
1 g LM324ADRE2G 014 1C Opamp Cuad Low Power | IC
145040C
1 u7 MPXVEOSHGEP APINS_2p54_3M IC Prass Sengor =50 kPa | 1C
5 Case 136504
1 g TBABZOM pdipd_300 IC Audio Amp1.2W 8-Dip | 1T
1 LHd MCSSHEIMEDCFGE tiipd 4 1C MCL 8-Blt 80K Flash I
2.7-5.5V LOFP44
1 b | 16 MHz wtal3_2w2_Smim_dp Crystal 16.000000 MHz SMD | Xtal
BpF
1 Y1 12 MHz KTL2_HCM48 Crystal 12.000 MHZ 18 pF | Xtal
Fund SMD
1 Z1 2400 MHz 500 HFMR_HHMAE2E 2xi_25 | Cer Microwave Filter 2.4 MHz | Xial

mm_E&F

50 &1 BalunmFmF




